'tu® 


November.  1933 


NOV  2  ’  m, 

40  ceaU  par  Capp 
S4.00  par  Yi 


.  ■."■  ">*■  f  *'  ii  ■ 


THE  SCIENTIFIC  METHOD  AND  THE 
POPULAR  MIND 


By  IRA  D.  QARARD 


RESUME  OF  “INSTRUCTION  IN  SCIENCE” 

By  WILBUR  L.  BBAUCHjUIIP 

SCIENCE  TRAINING  FOR  CIVIC  AND  BUSINESS 

ADMINISTRATION  By  ROSS  A.  BAKBR 

USEFULNESS  OF  INTRODUCTORY  CHEMISTRY  IN 
HOME  ECONOMICS  CURRICULA 

By  NBLUE  M.  NAYLOR 

GROWING  UP  WITH  SCIENCE  By  JOHN  C.  HBSSLBS! 

TRENDS  IN  ELEMENTARY  SCIENCE  EDUCATION 

By  W.  H.  D.  MBIBR 

BIOLOGICAL  PROGRESS  IN  LATIN  AMERICA 

By  bdward  j.  v.  k.  mbnob 

LABORATORY  WORK  IN  TEACHING  ELEMENTARY 

CHEMISTRY  By  WILHBLM  SEOBRBLOM 

TEACHING  METHOD  FOR  BIOLOGY 

By  JOHN  B.  FULLER 

SOCIALIZED  WORK  IN  GENERAL  SCIENCE 

By  NELLIE  F.  KEYES 


EDUCmON 


HERBERT  BLAIR,  Editor-in-Chief 

ProfsHor  of  Behool  ▲dminlstratioxi 
ooton  UnlTmitT  School  of  Bdueotioii 


ASSOCIATE  EDITORS 


HEALTH  EDUCATION 
XABEL  C.  BBAGO 
AmooUU  Profeaoor  of  BducotlM  " 

Boston  Univsrsity 

INDUSTRIAL  ARTS 
ABTHUB  B.  KAYS 
ProfoHor  of  Industrial  Bduoatton 
UnlTsrslty  of  lUlnoia  k: 

MEASUREMENT  :  K 

ERNEST  W.  TIEGS 
Dean  of  Unlverstty  College  idEm 

University  of  Southern  Callfemla 

MODERN  LANGUAGES 
WILLIAM  R.  PRICE  iHpi 

Superviaor  of  Modern  Languages 
New  York  SUte 

PHYSICAL  EDUCATION 
FREDERICK  RAND  ROOBBsKt 
Deaa  ef  Phyaloal  Bduoatlon  and  BeaMTS 


ARITHMETIC 
OUT  M.  WILSON 
Professor  of  Bducatiea 
Beaton  University 

ART 

ROYAL  BAILEY  FARNUM 

Director,  R  L  Schoel  ef  Design 

CLASSICAL  LANGUAGES 
B.  L.  ULLMAN 
Professor  of  Latin 
Chicago  University 

COMMERCIAL 
FREDERICK  O.  NICHOLS 
Profesasr  of  Commercial  Bldnontlen 
Harvard  Unlv.  School  sf  Education 

CREATIVE  WRITING 
TRENTWELL  MASON  WHITE 
Lecturer  In  Creative  Writing 
Curry  School  of  Expression 

ELEMENTARY  EDUCATION 

AMY  BR0N8KY 
Assistant  Profeoser  of  Basmsntary 
Bduoatlon,  (Mils  Stats  Unlveielty 

ENGLISH 

EVERETT  aETCHELL 
Professor  ef  Bduoatlon 
Boston  University 

EXTRA  CURRICULAR  ACTIVITIES 
EDWARD  J.  EATON 
Professor  ef  Bduoatlon 
Boston  University 

GEOGRAPHY 
DOUGLAS  0.  RIDOLEY 
Professor  ef  Oeegraphy  In  Bduoatlaa 
Clark  Unlvarslty 

GUIDANCE 
JESSE  B  DAVIS 
Professor  sf  Bduoatlon 
Beaton  University 

HISTORY 

DANIEL  C.  KNOWLTON 
Professor  ef  BSduoatton 
New  York  University 

HOME  ECONOMICS  VOCATIONAL  EDUCATION  9 

GLADYS  B  JONES  LEWIS  A.  WILSON  9 

Dlreetor,  Qarland  Sehoel  sf  Assistant  Commissioner  for 

Home  Boston  Vocational  EMuoation,  New  York  Stats 

Addrw  aH  eommunieationt  to  the  oMee  of  the  puhliehere  T 


THE  PALMER  COMPANY,  PubUshers 


Boston,  Massachusetts 


120  Boylston  Street 


EDUCATION 

A  MONTHLY  MAGAZINE 

DEVOTED  TO  THE  SCIENCE.  ART,  PHILOSOPHY  AND 
UTERATURE  OF  EDUCATION 

Herbert  Blair,  editor-in-chief 

PROFESSOR  OF  SCHOOL  ADMINISTRATION,  BOSTON  UNIVERSITT 

VoL.  LTV  NOVEMBER,  1933  No.  3 


CONTENTS 


PAGE 

129 
135 
139 

143 
147 
150 
154 
159 
163 
167 

171 
173 
177 
181 
183 
185 
192 

Indexed  in  the  Readers  Quide  and  in  the  Education  Index 


'fhe  StMentific  Method  and  the  Popular  Mind . Ira  D.  Oarard 

Reaunie  of  “Instruction  in  Science” . Wilbur  L.  Beauchamp 

Si’icnce  Training  for  Civic  and  Business  Administration . Rots  A.  Baker 

Tlie  Usefulness  of  Introductory  Chemistry  in  Home  Economics  Curricula. 

Nellie  M.  Naylor 

Growing  Up  With  Science . John  C.  He$$ler 

Trends  in  Elementary  Science  Education . W.  H.  D.  Meier 

Biological  Progress  in  Latin  America . Edtcard  J.  V.K.  Menge 

Laboratory  Work  in  Teaching  Elementary  Chemistry . Wilhelm  Segerblom 

Teaching  Method  for  Biology . Jqhn  E.  Fuller 

Socialized  Work  in  General  Science . Nellie  F.  Keyet 

What  American  Historj’  Textbooks  Do  Teachers  Prefer? 

Orlie  M,  Clem  and  W.  J.  Ellie 

Saving  Energy  for  the  Classroom:  A  Plea  for  Better  Teaching . P.  O.  Evane 


Oliver  Hazard  Perry,  Diplomat . Barry  Van  Demark 

A  New  Primmer  F.  D.  Pastorius . . . Arthur  F.  Engelbert 

Editorial  . 

Department  of  Book  Reviews . 

New  Eklucational  Books . 


Published  by  THE  PALMER  COMPANY 
120  Boylston  Street  Boston,  Massachusetts 

Raymond  P.  Palmer,  Business  Manager 


Published  monthly  except  July  and  Auguet.  Subecriptlon  price  $4.00  per  year.  40  oents  per  copy. 
Entered  aa  eecond  claee  matter  at  the  Poet  Office,  Boeton,  Maae.,  under  the  Act  of  March  S,  ISTt 


ii 


EDUCATION  ADVERTISEMENTS 


NEWELL 


NEWELUS  CHEMISTRIES 


BRIEF  COURSE  IN  CHEMISTRY 

LABORATORY  EXERCISES  FOR  A 
BRIEF  COURSE  IN  CHEMISTRY 

COLLEGE  CHEMISTRY  REVISED 

EXPERIMENTS  IN  COLLEGE 
CHEMISTRY 

PRACTICAL  CHEMISTRY  REVISED 

Coaipl«i«  or  io  Two  Parti  i 
PART  i  —  PART  II 


D.  C.  HEATH  8  COMPANY 

BmIm  N«w  York  Ckkafo  AtlaiU 
Su  ProKuco  Dollu  Loodoo 


CHEMISTRIES 


Decorate  Your  Clastroomi 


FOREIGN  TRAVEL  POSTERS 

We  have  just  imported  a  new  lot  o( 
French  and  English  travel  posters  by  noted 
artists. 

BEAUTIFUL  LANDSCAPES 
QUAINT  VILLAGES 
ANCIENT  CATHEDRALS  ' 
PICTURESQUE  NATIVES 
MODERNISTIC  POSTER  EFFECTS 

Use  these  inexpensive  visual  aids  in  your 
Art,  History,  Geography,  Literature,  and 
Modern  Language  Classes. 


Average  Size 
A  Few  Larger 


PRICES 
24x36  inches 
30x46  inches 


$  1 .00  each 
2.50  each 


Satisfaction  guaranteed.  Your  money 
back  if  you  are  not  satisfied. 

THE  PALMER  COMPANY 
120  Boylston  St.,  Boston,  Mass. 


FORTHCOMING  NUMBERS 


December— HEALTH  EDUCATION 

Mabel  C.  Bragg,  Boston  University,  Editor 

January— ENGLISH 

Everett  Getchell,  Boston  University,  Editor 

February— VOCATIONAL  EDUCATION 
Lewis  A.  Wilson,  Assistant  Commissioner 

for  Vocational  Education,  New  York,  Editor 

March— MENTAL  HYGIENE 

W.  Linwood  Chase,  Boston  University.  Editor 

April— SOCIAL  RELATIONS 

Elmest  R.  Groves,  Director  of  the  Institute  of  Research 

in  Social  Sciences,  University  of  North  Carolina,  Editor 

May— ARITHMETIC 

Guy  M.  Wilson,  Boston  University,  Editor 

June— THE  CLASSICAL  LANGUAGES 

B.  L.  Ullman,  Professor  of  L.atin.  Chicago  University,  Editor 


EDUCATION 


Vol.  LIV 


NOVEMBEB,  1933 


No.  3 


THE  SCIEXTIE  IC  METHOD  AND  THE  POPULAR 

MIND 

Ira  D.  Garard 

PROFESSOR  OF  CHEaflSTRY 

NEW  JERSEY  COLLEXSE  FOR  WOMEN,  RUTGERS  UNIVERSITY 

Dr.  Oarard's  teaching  experience  includes  ungraded  schools,  high  schools  and  college. 
His  doctor's  degree  in  chemistry  teas  granted  by  Columbia.  Since  1^19  he  has  been 
Professor  of  Chemistry  and  head  of  the  department  in  the  Neto  Jersey  College  for 
Women.  He  is  the  author  of  Applied  Chemistry  (19H),  Introduction  to  Organic 
Chemistry  (19S2),  as  tcell  as  articles  on  Chemistry  and  Nutrition  in  scientific  and 

popular  magazines. 


WE  are  overwhelmed  by  the  con¬ 
tribution  of  the  sciences  to 
transportation,  communica¬ 
tion,  and  the  other  mechanical  com¬ 
forts  of  living.  The  span  of  life  has 
been  lengthened,  health  improved,  and 
pain  controlled.  More  has  been  done 
for  material  comfort  in  the  last  cen¬ 
tury  and  a  half  than  in  all  the  centu¬ 
ries  preceding.  For  these  gains  science 
is  largely  responsible.  It  is  interest¬ 
ing  to  note,  however,  that  all  the  bene¬ 
fits  of  science  to  the  public  are  a  result 
of  things  that  have  been  done  to  or 
for  the  public  and  not  by  the  public. 
A  small  group  of  applied  scientists, 
such  as  engineers  and  physicians,  and 
a  smaller  group  of  bacteriologists, 
chemists,  physicists  and  other  theoret¬ 
ical  scientists  have  made  the  discover¬ 
ies  that  make  these  applications  pos¬ 
sible.  The  methods  of  discovery  and 
scientific  procedure,  in  spite  of  all  the 
popular  publications,  seldom  reach  the 
mass  mind.  In  fact,  the  scientific 
method  does  not  reach  the  mind  of  the 


average  college  man  and  in  many  cases 
not  even  the  mind  of  him  who  has 
spent  four  or  more  years  in  technical 
training. 

The  situation  with  respect  to  the 
scientific  method  was  clearly  stated  by 
President  Butler  in  the  Annual  Re¬ 
port  of)  the  President  of  Columbia 
University  for  1925.  A  few  sentences 
from  Doctor  Butler’s  report  constitute 
a  challenge  to  both  the  scientist  and 
the  educator. 

“For  two  generations  a  very  consider¬ 
able  part,  perhaps  a  major  part,  of  the 
effort  of  educational  systems  and  insti¬ 
tutions  has  been  expended  upon  the  de¬ 
velopment  of  teaching  and  research  in 
the  natural  and  experimental  sciences 
and  in  making  adequate  provision  for 
this  work  in  men,  in  laboratories  and  in 
apparatus. 

“The  essential  fact  in  all  scientific 
study  is  the  use  and  the  comprehension 
of  the  scientific  method.  Nothing  is  to 
be  taken  for  granted  and  no  test  .  .  . 
is  to  be  overlooked. 

“One  would  suppose  that  after  a  half 
century  of  this  experience  and  this  dis¬ 
cipline  the  popular  mind  would  bear 
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some  traces  of  the  influence  of  scien¬ 
tific  method,  and  that  it  would  be  guided 
by  that  method,  at  least  in  part,  in 
reaching  results  and  in  formulating  poli¬ 
cies  in  social  and  political  life.  How 
is  it  possible  that  with  all  the  enormous 
advances  of  science  and  with  all  its  lit¬ 
erally  stupendous  achievements  it  has 
produced  such  negligible  results  on  the 
mass  temperament  and  the  mass  mind? 
This  is  a  question  which  may  well  give 
us  pause,  for  something  must  be  lack¬ 
ing  if  intelligent  men  and  women,  long 
brought  into  contact  with  scientific 
method  and  scientific  processes,  pay  no 
attention  whatever  to  these,  and  show 
no  effect  of  their  influence,  when  making 
their  private  or  public  judgments.” 

Few  scientists  will  quarrel  with  this 
general  statement  of  the  case.  Excep¬ 
tion  however,  can  be  taken  to  the  state¬ 
ment  :  “men  and  women,  long  brought 
into  contact  with  scientific  method.” 
In  fact,  very  few  men  and  women  have 
had  any  contact  whatever  with  scien¬ 
tific  method,  and  that  is  the  greater 
part  of  the  present  thesis. 

At  the  outset  it  should  be  made 
clear  that  science  and  the  scientific 
method  are  two  very  distinct  things. 
A  science  is  a  group  of  facts,  theories, 
and  laws;  the  scientific  method  is  the 
method  by  which  this  body  of  knowl¬ 
edge  has  been  established.  Science  is 
the  cloth;  scientific  method  is  the  skill 
of  the  weaver. 

Many  students  of  science  are  by  no 
means  clear  as  to  what  comprises  the 
scientific  metho<l,  and  so  it  may  be 
well  to  describe  it.  The  driving  force 
is  not  always  the  same.  Curiosity 
regarding  prominent  phenomena,  such 
as  fire,  rain,  snow,  or  autumn  leaves; 
or  the  necessity  for  practical  control  of 
fire,  disease,  earthquake,  flood,  hunger, 
or  other  phenon:kena  are  the  great  scien¬ 
tific  driving  forces.  Sometimes  the 
scientist  decides  to  study  some  partic¬ 


ular  topic  merely  because  knowledge 
of  it  is  meager.  In  such  a  case  he 
observes  and  records  all  the  facts  avail¬ 
able;  if  possible  with  mathematical 
accuracy.  As  data  accumulate  he 
draws  conclusions.  Then  his  experi¬ 
ments  become  less  desultory  and  he 
plans  them,  with  accurate  control,  in 
such  manner  as  to  settle  definitely  the 
truth  or  falsity  of  his  conclusion. 

Whatever  the  reason  for  a  scientific 
study,  the  crux  of  the  method  is  the 
controlled  experiment.  Observations 
and  statistics,  however  accurate  and 
detailed,  are  merely  the  first  step  in 
the  scientific  method.  The  second  step 
consists  in  drawing  conclusions  by  the 
application  of  rigorous  logic.  The 
third  and  final  step  is  the  application 
of  the  controlled  experiment. 

As  the  branches  of  science  increase 
in  complexity  from  physics  to  the 
social  sciences,  controlled  experi¬ 
ment  becomes  more  and  more  diffi¬ 
cult.  If  we  wish  to  study  the 
effect  of  surface  area  in  contact  on 
the  amount  of  friction  encountered 
in  sliding  bodies,  it  is  easy  enough  to 
vary  the  surface  area  and  at  the  same 
time  have  the  same  pressure,  kind  of 
surface,  speed,  and  so  on.  But  if  we 
wish  to  know  whether  a  given  drug 
will  cure  a  specific  disease,  it  is  im¬ 
possible  to  have  identical  conditions  in 
two  patients  in  all  the  respects  that 
affect  recovery.  If  the  one  who  takes 
the  drug  recovers,  it  is  still  possible 
that  he  would  have  done  so  without  it. 
In  general,  then,  as  experimental  con¬ 
trol  becomes  more  difficult,  science  be¬ 
comes  less  certain  of  its  laws  and 
theories. 

The  conclusions  of  the  second  step, 
if  they  are  explanations  of  causes,  are 
the  theories,  or  if  they  are  simple  gen- 
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eralizations,  the  laws  of  the  scientist. 
Sometimes  the  scientist  looks  upon  a 
phenomenon  and  draws  an  a  priori 
conclusion  without  waiting  to  assemble 
all  the  facts.  This  is  called  an  hypoth¬ 
esis,  and  is  simply  a  guess,  the  value 
of  which  depends  only  upon  the  expe¬ 
rience  and  luck  of  the  guesser. 

Now  that  we  have  the  scientific 
method  before  us,  let  us  see  to  what 
extent  the  populace  is  trained  in  it. 
The  primary  school,  which  is  the  be¬ 
ginning  and  the  end  of  the  education 
of  most  adults,  touches  science  very 
lightly  and  scientific  method  scarce¬ 
ly  at  all.  Arithmetic,  geography,  and 
physiology  constitute  the  scientific 
field  in  the  primary  school.  The  phys¬ 
iology  is  a  collection  of  uninteresting 
anatomical  facts  and  hygienic  maxims. 
Geography  is  likewise  a  collection  of 
descriptive  statements,  and  so  arithme¬ 
tic  is  the  only  subject  that  bears  any 
relationship  to  the  scientific  method, 
and  the  widespread  abhorrence  of  this 
subject  gives  us  our  first  intimation 
of  the  failure  of  the  scientific  method 
in  general  application;  namely,  its 
difl'iculty,  for  the  method  of  science 
involves  an  accurate  mastery  of  facts 
and  of  logic.  The  fundamentals  of 
arithmetic  must  be  handled  automati¬ 
cally,  for  only  then  can  one  hope  to 
use  these  fundamentals  in  processes  of 
Ic^ic.  This  mastery  of  fundamental 
arithmetical  processes  requires  long 
hours  of  drill  and  the  solution  of  hun¬ 
dreds  of  problems  of  every  type.  Such 
drill  is  unpleasant  for  both  teachers 
and  pupils,  and  so  it  is  neglected. 
When  the  logic  of  a  practical  problem 
is  superposed  upon  the  unsteady  fun¬ 
damentals,  the  whole  structure  tumbles 
and  the  number  of  correct  answers 
shrinks  to  an  insignificant  few.  Any¬ 


one  can  verify  this  conclusion.  The 
simple  fact  is  that  the  American  pri¬ 
mary  schools  do  not  give  any  adequate 
training  in  scientific  method,  not  even 
in  arithmetic,  which  is  fundamental 
to  any  work  in  physical  science. 

It  is  in  the  secondary  school^  that 
the  name  science  usually  appears  first. 
Here  are  courses  in  general  science, 
biology,  physics,  and  chemistry,  as  well 
as  algebra  and  geometry.  General 
science  and  biology  are  purely  descrip¬ 
tive  subjects.  Chemistry  is  usually 
limited  to  description  of  the  prepara¬ 
tion,  properties,  and  uses  of  substances. 
In  many  cases  the  quantitative  fea¬ 
ture  is  not  even  attempted.  Physics 
must  use  the  scientific  method,  and 
generally  does  about  as  well  as  can  be 
expected  with  young  students  inade¬ 
quately  prepared  in  arithmetic;  but 
few  high  schools  require  physics,  and 
because  of  its  difficulty,  few  students 
elect  to  take  it. 

The  value  of  mathematics  as  mental 
training  is  a  moot  question.  It  should 
be  pointed  out,  however,  that  pure 
mathematics  at  its  best  lacks  the  fun¬ 
damentals  of  both  the  scientific  method 
and  popular  thought ;  namely,  facts. 

It  is  not  the  intention  of  this  paper 
to  enter  into  a  philosophical  discussion 
of  the  nature  of  facts.  It  is  sufficient 
to  define  them  as  experiences  of  the 
recognized  senses.  The  scientific 
method  is  the  method  by  which  these 
facts  are  studied;  science  is  the  body 
of  knowledge  that  the  method  has  pro¬ 
duced.  The  courses  in  science  up  to 
and  through  the  high  school,  impart 
to  the  student  much  knowledge  of 
science,  but  with  the  exception  of 
physics  and  an  occasional  course  in 
chemistry,  the  scientific  method  is  not 
touched  at  all,  and  even  in  the  physi- 
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cal  sciences  it  is  handled  only  in  the 
most  elementary  fashion. 

When  we  consider  the  fraction  of 
our  population,  even  of  those  in  re¬ 
sponsible  governmental  and  economic 
positions,  whose  education  has  not 
gone  beyond  the  high  school,  it  ceases 
to  be  surprising  that  the  scientific 
method  is  not  more  commonly  applied 
in  popular  thought. 

Let  us  turn  to  the  college.  The 
announcements  of  twenty  of  our  most 
prominent  colleges  with  a  student  body 
of  over  forty  thousand  undergraduates 
annually,  report  with  great  uniformity 
that  the  required  work  in  mathematics 
and  the  sciences  is  two  courses  or,  in 
general,  ten  per  cent  of  the  work  for 
the  bachelor’s  degree.  Since  one  of 
the  tw’o  courses  may  be  mathematics, 
the  science  frequently  constitutes  only 
five  per  cent  of  the  work  required. 

Many  wdll  suppose,  of  course,  that 
students  elect  more  science  than  they 
are  required  to  take,  but  the  data  for 
over  eleven  hundred  graduates  of  a 
college  for  women  show  that  the  aver¬ 
age  content  of  mathematics  and  science 
in  their  curricula  is  3.3  courses,  or 
16.5  per  cent  of  the  total.  At  least 
half  of  this  work  w’as  in  mathematics, 
and  so  the  science  work  of  this  group 
of  eleven  hundred  students  again  falls 
below  ten  per  cent  of  their  total  train¬ 
ing.  This,  of  course,  is  a  college  for 
women,  and  it  may  be  that  the  results 
would  be  much  higher  in  a  college  for 
men.  Even  though  we  are  more  lib¬ 
eral  than  our  judgment  recommends, 
there  is  probably  not  a  college  in  the 
country  which  averages  25  per  cent  of 
the  work  of  its  non-technical  gradu¬ 
ates  in  the  various  fields  of  science  and 
mathematics  combined.  All  of  these 
conclusions  are  based  on  college  train¬ 


ing  as  it  is  now  constituted.  If  the 
training  before  the  late  war,  let  us 
say,  be  considered,  the  scientific  work 
would  be  even  less. 

The  average  college  is  much  better 
equipped  in  both  lalwratory  facilities 
and  personnel  to  do  scientific  work  j 
than  the  average  high  school,  and  the  i 
quality  of  the  work  is,  therefore,  on  ' 
the  whole  better,  but  the  character 
of  it  is  not  different.  The  required 
science  courses  are  always  introduc¬ 
tory  courses.  In  fact,  some  colleges 
that  specify  two  courses  in  science  re¬ 
quire  that  they  be  in  different  sciences.  | 

Of  the  eleven  hundred  graduates 
mentioned  al>ove,  about  20  per  cent  got  ^ 
l)eyond  the  introductory  courses  in 
science  or  mathematics.  This  percent¬ 
age  of  liberal  students  (assuming  the 
percentage  to  be  fairly  general)  added  ^ 
to  all  the  technical  graduates  in  scien¬ 
tific  fields  may  seem  to  constitute  a 
large  enough  portion  of  the  popula¬ 
tion  to  determine  the  character  of  pop¬ 
ular  thought.  That  it  does  not,  is 
largely  the  fault  of  the  science  teach¬ 
ers.  The  introductory  courses  in  all  , 
the  sciences  (frequently  excepting 
physics,  which  liberal  students  usually 
avoid)  are  utterly  devoid  of  the  scien¬ 
tific  method.  They  are  courses  in 
science.  This  is  likewise  true  of  the 
great  majority  of  advanced  college 
couses  in  the  sciences  also.  It  is  often 
possible  for  a  student  to  take  a  major 
program  in  a  scientific  field  and  never 
hear  the  scientific  method  mentioned, 
and  worse  still,  never  apply  it.  Text¬ 
books,  lalwratory  manuals,  visits  to 
lalwratories,  and  conferences  with  nu¬ 
merous  science  teachers  all  lead  to  this 
conclusion.  Two  or  three  recent  text¬ 
books  of  general  chemistry  do  mention 
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the  scientific  method,  describe  it  some¬ 
what,  and  then  depart  from  it. 

The  reason  for  the  emphasis  on 
science  rather  than  its  method  is  more 
obvious  than  the  necessity  for  it.  The 
trained  scientist  is  thrilled  by--the 
wonders  and  accomplishmelSfs  of  his 
science  and  wishes  everyone  else  to 
share  them  with  him,  while  the  dis¬ 
covery  of  these  wonders  is  painstaking 
and  tedious.  The  situation  is  identi¬ 
cal  with  that  of  the  millionaire  who 
wishes  his  son  to  inherit  his  wealth, 
but  is  unconcerned  about  the  ability 
of  his  offspring  to  make  a  living.  In 
both  cases  the  inherited  wealth  is 
likely  to  be  dissipated;  how  long  it 
lasts  depends  only  upon  how  large  the 
inheritance. 

Controlled  experiment,  the  pillar  of 
the  scientific  method,  is  a  slow  method 
of  accumulating  facts  and  reaching 
conclusions.  If  this  method  is  used 
the  facts  and  conclusions  must  suffer; 
consequently  most  laboratory  exercises 
simply  illustrate  the  facts  mentioned 
in  textbook  or  lecture.  No  brief  is 
held  here  for  this  system,  but  that  it 
is  the  system  a  little  inquiry  in  any 
academic  science  department  or  text¬ 
book  will  reveal.  There  seems  to  be 
a  growing  tendency  away  from  it,  but 
as  yet  the  change  is  in  its  infancy. 

There  are,  of  course,  numerous  col¬ 
lege  professors,  engineers,  research 
men,  and  others  thoroughly  trained  in 
the  scientific  method.  Let  us  consider 
the  application  of  their  thought  pro¬ 
cesses  to  problems  of  economics,  soci¬ 
ology,  politics  and  statesmanship.  It 
must  be  recalled  that  the  starting  point 
of  all  scientific  thought  is  a  body  of 
facts.  No  scientists  does  or  can  de¬ 
termine  all  the  facts  he  wishes  to  use. 
He  depends  on  the  work  of  others,  as 


recorded  in  the  literature,  and  deter¬ 
mines  for  himself  only  those  facts  that 
the  literature  does  not  contain.  Scien¬ 
tific  facts  have  been  determined  and 
recorded  without  prejudice,  and  so  the 
scientist  has  only  the  possible  error  of 
exf)erimentation  to  contend  with.  If 
his  conclusion  rests  heavily  on  some 
facts  that  he  takes  from  the  scientific 
literature,  he  may  redetermine  them 
before  risking  the  verity  of  his  conclu¬ 
sion.  He  does  not  redetermine  a  sci¬ 
entific  fact  because  he  feels  it  to  be 
prejudiced,  but  because  every  scientist 
knows  that  apparatus  and  materials 
can  often  introduce  an  unsuspected 
error.  A  scientific  fact,  correctly  de¬ 
termined,  does  not  change.  Conclu¬ 
sions,  that  is  theories  and  hypothesis, 
of  course,  do  change  because  of  the 
discovery  of  new  facts,  but  the  funda¬ 
mental  basis  of  scientific  knowledge 
is  dependable. 

Business  and  politics  can  be  elimi¬ 
nated  at  once  as  subjects  for  scientific 
consideration,  because  of  the  supreme 
elements  of  personal  gain  and  preju¬ 
dice.  Almost  none  of  the  statements 
published  as  facts  are  dependable. 
When  the  scientist  enters  these  fields 
he  not  only  cannot  depend  on  the  facts 
of  the  literature,  but  neither  can  he 
obtain  facts  for  himself.  Let  anyone 
with  money  to  invest  try  to  accumu¬ 
late  the  necessary  facts  about  a  stock 
or  bond  listed  on  any  e.xchange  of  his 
choice.  Even  such  data  as  are  avail¬ 
able  are  often  worthless  because  differ¬ 
ent  systems  of  bookkeeping  present 
the  same  facts  in  very  different  lights. 
The  scientist,  then,  when  he  turns  to 
business  or  politics,  is  too  limited  as 
to  facts  to  be  able  to  draw  conclusions 
with  any  confidence,  for  which  reason 
he  avoids  both  so  far  as  he  can.  Con- 


134 


EDUCATIOX  FOB  NOVEKBEB,  1033 


trolled  experiment,  of  course,  is  almost 
invariably  impossible. 

In  the  less  personal  fields  of  gov¬ 
ernment,  economics,  and  sociology  the 
situation  is  better  than  in  business 
and  politics  only  because  the  facts  are 
less  likely  to  be  prejudiced.  Even 
here,  when  the  scientific  mind  is  in 
a  position  of  authority  facts  are  hard 
to  establish  and  selfish  interests  bring 
pressure  to  bear  whenever  action  is 
imminent.  The  Tariff  Commission  is 
an  example  of  a  body  for  the  collec¬ 
tion  of  facts,  and  any  scientist  would 
know  what  to  do  with  the  facts  it  ob¬ 
tains.  History  shows  that  party  prin¬ 
ciple,  political  interests,  and  business 
pressure  have  often  combined  to  defeat 
the  purpose  of  this  fact-finding  body. 

President  Roosevelt  received  this 
nation  in  a  hysterical  condition.  The 
situation  demanded  action,  and  the 
President  did  what  any  scientist  would 
do  when  called  into  action  in  industry, 
economics,  or  the  public  health.  lie 
reinforced  himstdf  with  men  who  are 
accustomed  to  assemble  and  evaluate 
facts  and  to  draw  conclusions  from 
them.  By  their  combined  efforts  they 
assembled  the  available  facts,  drew  con¬ 
clusions,  and  conducted  experiments. 
With  scientific  frankness,  the  Presi¬ 
dent  has  announced  that  he  does  not 
know  whether  the  experiments  will 
succeed  or  fail,  but  that  if  they  do  not 
succeed  he  will  be  the  first  to  admit  it 
and  try  something  else.  History  must 
evaluate  the  results. 

Nationalism  places  foreign  affairs 
in  a  class  with  business  and  politics 


and  so  diplomacy  becomes  a  battle  of  i 
wits.  Dependable  facts  of  interna¬ 
tional  importance  are  difficult  to  ob-  | 
tain,  and  even  when  they  are  available  I 
they  seldom  lend  themselves  to  scien-  I 
tific  treatment. 

The  problem  of  social  welfare  is  the 
most  difficult  for  the  scientist,  because  j 
he  does  not  know  what  social  states  } 
are  best,  and  experiment  involves  gen-  ‘ 
erations  of  willing  human  subjects. 
Furthermore,  social  conditions  that 
are  obviously  desirable  to  the  lavman 
are  by  no  means  obvious  to  the  scien¬ 
tist.  Birth  control,  length  of  life,  the  j 
ultimate  effects  of  sanitation,  even  the  | 
control  of  disease,  all  are  questions 
too  uncertain  for  the  scientist  to  attack  j 
with  the  courage  of  conviction.  Dis-  i 
ease  has  been  controlled,  but  some 
scientists  now  recognize  the  possibility  ! 
that  the  infrequency  of  certain  serious  j 
diseases  may  result  in  such  lack  of 
immunity  in  future  generations  that 
an  outbreak  will  exterminate  the  popu¬ 
lation. 

If  the  philosophers  can  assure  us 
that  scientific  thought  and  procedure 
are  best  in  human  affairs,  the  scien¬ 
tists,  if  given  a  free  hand  from  the 
first  grade  through  the  college,  can 
train  a  large  fraction  of  the  popula¬ 
tion  in  the  scientific  method.  To  do 
so,  however,  the  teachers  must  turn 
the  emphasis  from  the  results  of  the 
method  to  the  method  itself,  and  leave 
the  accomplishments  more  largely  to 
the  scientific  literature  and  to  indi¬ 
vidual  experiences. 
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The  survey  of  instruction  in  sci¬ 
ence  conducted  by  the  Office  of 
Education  is  a  part  of  the  gen¬ 
eral  study  of  the  curriculum  in  sec¬ 
ondary  schools.  Its  purpose  was  to 
discover  the  changes  which  have  taken 
place  in  the  science  curriculum  with 
particular  emphasis  upon  the  discov¬ 
ery  of  promising  innovations.  As 
such  it  is  concerned  largely  with 
courses  of  study  appearing  since  1925. 

The  investigation  is  based  on  the 
analysis  of  58  courses  of  study  in 
general  science,  45  in  biology,  27  in 
physics,  and  30  in  chemistry.  Analy¬ 
sis  of  these  courses  supplied  data  con¬ 
cerning  the  educational  objectives, 
methods  of  organization  and  tech¬ 
nique  of  instruction  of  the  various 
cities  from  which  the  courses  were 
secured.  Visits  were  made  to  14 
cities  to  discover  the  extent  to  which 
the  courses  of  study  actually  func¬ 
tioned  in  the  classroom  and  to  study 
more  completely  the  promising  inno¬ 
vations  revealed  in  the  analysis  of  the 
courses  of  study. 

Preparation  of  courses  of  study. — 
Examination  of  the  courses  of  study 
indicates  that  the  majority  were  for¬ 
mulated  by  committees  representing 
each  of  the  different  fields  of  science; 
that  is,  the  courses  in  general  science 
by  teachers  of  general  science,  courses 
in  biol<^  were  made  by  teachers  of 
biology,  and  so  on.  No  reference  was 
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found  which  might  indicate  that  the 
courses  were  formulated  by  single 
committees  representing  the  whole 
field  of  science.  Too  often  the  course 
in  science  is  regarded  as  an  inde¬ 
pendent  unit  rather  than  as  a  part  of 
a  sequence  of  courses  in  a  major  sub¬ 
ject  group. 

The  formulation  of  science  courses 
by  more  or  less  independent  commit¬ 
tees  representing  each  course  in  the 
field  has  an  important  bearing  on  the 
nature  of  the  courses  found.  In  the 
first  place,  courses  of  study  prepared 
by  subject  matter  specialists  exhibit 
the  lack  of  a  general  viewpoint 
towards  the  teaching  of  science.  The 
content  of  the  courses  is  dictated 
almost  entirely  by  the  logical  divi¬ 
sions  of  the  subject.  Aims  of  educa¬ 
tion  in  the  secondary  period,  the  par¬ 
ticular  contribution  which  science 
should  .make  to  the  achievement  of 
these  aims,  and  the  psychology  of  the 
learning  process  do  not  receive  the 
consideration  to  which  they  are  en¬ 
titled.  The  starting  point  for  the 
preparation  of  the  courses  is  the  sub¬ 
ject  matter  of  the  courses  rather  than 
general  principles  derived  from  the 
objectives  of  education  and  the  learn¬ 
ing  process. 

Two  types  of  evidence  support  the 
conclusions  stated  above:  (1)  no  men¬ 
tion  of  the  objectives  of  secondary 
education  or  of  the  objectives  of  sci- 
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ence  teaching  appears  in  85  per  cent 
of  the  courses,  and  (2)  lack  of  con¬ 
sistency  in  the  organization  of  the 
various  units,  topics  or  problems 
which  constitute  the  courses. 

An  additional  consequence  of  the 
organization  by  independent  commit¬ 
tees  is  exhibited  by  the  degree  of  over¬ 
lapping  of  the  content  of  the  various 
subjects.  This  overlapping  is  espe¬ 
cially  prominent  in  general  science 
and  physics,  and  in  general  science 
and  biology.  The  specialized  science 
courses  show  clearly  that  the  commit¬ 
tees  are  not  conversant  with  the  work 
outlined  in  the  earlier  courses  or  that 
they  do  not  consider  them  to  be  of 
value.  Whatever  the  cause  may  be, 
there  is  a  distinct  lack  of  sequence, 
both  from  the  standpoint  of  content 
and  from  the  standpoint  of  difficulty, 
in  the  organization  of  the  science  pro¬ 
gram. 

Several  courses  were  made  under 
the  supervision  of  a  curriculum  spe¬ 
cialist  or  a  supervisor  of  science. 
Without  exception  these  courses  are 
superior  in  organization  to  those  for¬ 
mulated  by  subject  matter  specialists 
working  alone.  Guidance  by  some 
individual  who  sees  the  relation  of 
science  to  the  educational  program  as 
a  whole  appears  to  be  prerequisite  to 
progress  in  the  formulation  of  a 
course  of  study. 

Methods  of  organization.  —  Three 
general  types  of  organization  are  com¬ 
mon:  (1)  The  topical  organization, 
(2)  the  specific-objective  organiza¬ 
tion,  and  (3)  the  unit  method  of 
organization.  Ninety-three  of  the  160 
courses  present  simply  topical  out¬ 
lines  of  the  subject  following  the  tra¬ 
ditional  method  of  organization.  The 
remaining  67  courses  may  be  classi¬ 


fied  under  nine  distinct  types  of  or¬ 
ganization  and  these  may  be  further 
subdivided  under  23  headings.  In 
general  these  67  courses  are  combina¬ 
tions  of  the  three  general  types  of 
organization  previously  mentioned. 

The  topical  method  of  organization, 
which  is  the  most  common,  differs 
from  earlier  methods  of  organization 
only  in  the  types  of  topics  presented. 
The  publication  of  the  Los  Angeles 
courses  of  study  in  1923  ushered  in 
a  period  of  organization  around  spe¬ 
cific  objectives.  These  courses  are 
commonly  organized  under  headings 
such  as  the  following:  “Specific 
Objectives,”  “Suggested  Activities,” 
“Suggested  Procedure,”  and  “Desir¬ 
able  Outcomes.”  An  examination  of 
the  specific  objectives  shows  that  they 
commonly  begin  with  an  infinitive 
and  are  usually  expressed  in  some¬ 
what  the  following  form :  “To  learn 
that  metals  increase  in  weight  when 
heated.”  The  formulation  of  specific 
objectives  after  the  fashion  just 
described  has  left  a  definite  mark  on 
our  courses  of  study.  A  large  per¬ 
centage  of  the  modern  courses  make 
use  of  the  plan  and  apply  it  in  various 
ways  in  the  organization  of  courses. 
The  most  recent  courses,  however, 
have  discarded  this  plan  of  organiza¬ 
tion. 

Since  1026  the  unit  plan  of  organ¬ 
ization  has  been  widely  adopted. 
Sixty-tw’o  of  the  courses  examined 
refer  to  the  divisions  of  the  course  as 
units.  Of  the  26  courses  appearing 
during  1030-31,  20  are  presumably 
organized  on  the  unit  basis.  Analysis 
of  the  courses  divided  intx^i  units 
points  to  several  conclusions:  (1)  The 
concept  of  the  unit  is  not  clearly  de¬ 
fined;  (2)  the  title  of  the  unit  does 
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not  indicate  the  nature  of  the  content 
to  any  high  degree;  (3)  the  emphasis 
is  placed  on  the  subject  matter  or 
assimilative  materials  rather  than  on 
the  elements  through  which  the  intel¬ 
ligent  attitude  implied  by  the  unit  is 
attained. 

The  most  promising  variation  in 
the  organization  of  units  appears  to 
be  that  in  which  the  units  are  ana¬ 
lyzed  into  the  concepts,  principles, 
generalizations  or  understandings  to 
be  attained.  For  example: 

Unit  I.  The  Chemical  Nature 
of  Matter 

a.  Everything  which  occupies  space 
and  has  weight  is  matter. 

b.  Matter  may  exist  in  three  physical 
states — solid,  liquid,  and  gaseous. 

c.  3ilatter  is  made  of  simple  sub¬ 
stances;  pure  complex  substances; 
compounds ;  mixed  substances ; 
and  mixtures. 

d.  The  ultimate  unit  of  an  elemen¬ 
tary  substance,  an  element,  is  the 
atom. 

e.  For  the  purpose  of  interpreting 
chemical  phenomena  the  atom  may 
be  conceived  as  a  structure  made 
of  protons  and  electrons. 

The  organization  of  courses  such  as 
is  outlined  above  presents  a  distinct 
departure  from  the  conventional  topi¬ 
cal  method  of  presentation.  The  em¬ 
phasis  is  placed  on  the  generalizations 
to  be  attained  rather  than  on  the 
details  of  the  subject  matter.  Subject 
matter  therefore  becomes  a  means  of 
instniction  rather  than  an  end  product. 

The  multitude  of  types  of  organiza¬ 
tion  shows  very  clearly  the  lack  of  a 
fundamental  theory  of  education. 
Until  educators  and  science  teachers 
have  clearly  formulated  an  adequate 


theory  of  education  it  is  probable  that 
we  may  continue  to  expect  the  chaos 
which  now  prevails  in  the  organiza¬ 
tion  of  courses  in  science. 

A  comparison  of  the  more  recent 
courses  and  the  earlier  courses  indi¬ 
cates  that  there  is  a  greater  emphasis 
on  the  interpretation  of  the  environ¬ 
ment.  This  is  shown  by  the  intro¬ 
duction  of  topics  on  science  for  the 
consumer,  and  an  increasing  amount 
of  space  devoted  to  the  application  of 
science  principles  in  problematic  situ¬ 
ations.  There  is  also  a  more  marked 
emphasis  on  the  qualitative  aspects  of 
physics  and  chemistry  with  an  accom¬ 
panying  decrease  in  emphasis  on  the 
quantitative  aspects. 

Suggestions  for  instructional  tech¬ 
nique. — In  general  very  few  sugges¬ 
tions  are  made  in  courses  concerning 
the  method  of  teaching  to  be  em¬ 
ployed.  Curriculum  makers  appar¬ 
ently  believe  that  the  individual  teach¬ 
er  should  be  permitted  the  utmost 
freedom  in  the  selection  of  method  in 
teaching.  A  consideration  of  the 
objectives  of  science  teaching  suggests 
that  many  of  the  most  important 
results  to  be  attained  by  a  course  in 
science  are  a  product  of  the  method 
of  teaching  employed  rather  than  of 
the  subject  matter  covered.  Certainly 
this  is  true  of  such  learning  products 
as  the  ability  to  employ  the  safe¬ 
guards  which  make  thinking  critical 
and  the  development  of  a  scientific 
attitude  or  an  attitude  of  apprecia¬ 
tion.  Curriculum  makers  have  as¬ 
sumed  that  teachers  can  and  do  em¬ 
ploy  those  methods  which  will  obtain 
these  objectives.  While  this  may  be 
true  for  the  great  majority  of  skilled 
teachers,  this  consideration  does  not 
apply  to  young  and  inexperienced 
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teachers.  Committees  preparing  course 
outlines  should  probably  recede  from 
the  extreme  position  which  they  have 
taken  and  make  more  provision  for 
the  guidance  of  those  teachers  who 
have  not  reached  perfection,  or  com¬ 
placency.  Until  a  more  uniform 
method  of  instruction  is  adopted  it 
is  doubtful  that  we  shall  be  able  to 
organize  courses  in  science  which  are 
sequential  in  the  development  of  the 
ability  to  do  scientific  thinking  and 
in  the  development  of  the  other  abili¬ 
ties  which  result  from  the  method  of 
teaching  employed  rather  than  from 
the  content  taught. 

Use  of  work  books  or  work  sheets. — 
The  most  marked  change  in  classroom 
teaching  is  the  widespread  use  of 
mimeographed  work  sheets  or  printed 
work  books.  The  classroom  has  now 
become  a  laboratory  in  which  the 
pupil  studies  rather  than  a  lesson¬ 
hearing  room.  While  work  sheets  and 
guide  books  do  secure  greater  pupil 
activity  than  was  formerly  secured 
under  the  assignment-recitation  plan, 
it  is  evident  that  to  l)e  effective  they 
must  be  focused  upon  the  attainment 
of  valuable  learning  products.  Many 
of  the  guide  sheets  and  work  books  in 
use  consist  of  statements  with  one  or 
more  words  missing  or  of  best-answer 
tests.  Pupils  commonly  read  through 
the  text  until  they  find  a  section  deal¬ 
ing  with  the  item  in  question  and 
then  write  in  some  word  or  phrase 
which  completes,  the  meaning,  or  un¬ 
derline  one  of  the  completing  state¬ 


ments.  Unless  provision  is  made  for 
the  integration  of  the  subject  matter 
around  the  important  principles  and 
concepts  of  science  and  unless  oppor¬ 
tunity  is  offered  for  the  use  of  these 
principles  in  problematic  situations, 
there  is  grave  danger  that  the  pupil 
will  leave  the  course  in  science  with  a 
miscellaneous  collection  of  facts  rather 
than  increased  ability  to  interpret  his 
environment  or  to  apply  the  safe¬ 
guards  which  make  thinking  scienti¬ 
fic.  While  guide  sheets  and  work 
books  are  probably  a  step  in  the  right 
direction,  their  value  is  conditioned 
by  the  types  of  activities  which  they 
present. 

Summary. — The  analysis  of  science 
courses  and  observation  of  classroom 
teaching  indicate  great  confusion  as  to 
the  methods  to  be  employed  in  teach¬ 
ing  science.  Since  the  great  majority 
of  school  systems  leave  the  choice  of 
method  to  the  teacher,  it  is  evident 
that,  beyond  the  prescription  of  the 
topics  to  be  taught,  the  course  of  study 
has  little  effect  upon  the  day-by-day 
teaching.  Only  a  certain  limited 
quantity  of  a  teachers  time  is  avail¬ 
able  for  additional  work.  The  ques¬ 
tion  is,  therefore,  raised,  W^ill  the 
teacher’s  available  time  be  more  effec¬ 
tively  utilized  if  the  time  is  spent  in 
investigating  methods  of  instructional 
technique  or  in  working  on  courses  of 
study?  That  is,  which  use  of  the 
teacher’s  time  will  result  in  the 
greater  improvement  of  teaching? 
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The  supreme  goal  of  education 
has  been  defined  as  the  art  of 
living.  This  definition  should 
be  expanded  to  include  the  science  of 
living  as  well,  for  only  through  the 
application  of  scientific  facts  and 
principles  may  we  hope  to  solve  the 
complex  problems  of  public  health 
and  happiness. 

The  practical  objective  of  educa¬ 
tion  is  to  prepare  a  constant  flow  of 
succeeding  generations  for  civic  and 
social  service. 

But  since  the  world’s  work  is  found¬ 
ed  upon  the  transformation,  distribu¬ 
tion  and  utilization  of  energy  and 
materials,  we  are  obligated  to  equip 
each  generation  not  only  with  the 
important  facts  of  science,  but  also 
with  those  skills  which  are  necessary 
to  gather,  test  and  effectively  employ 
new  facts.  This  is  the  meaning  of 
science.  It  should  stand  out  in  bold 
relief  as  a  way  of  life. 

Science  is  producing  at  a  terrific 
rate  new  facts  to  add  to  our  vast  stores 
of  knowledge,  while  machines  in  be¬ 
wildering  numbers  and  complexity  are 
being  devised  to  perform  the  work  of 
man.  A  rather  disturbing  factor  is 
the  probability  that,  at  any  moment, 
existing  processes,  machines  and  even 
industries  may  be  rendered  obsolete 
by  the  discovery  of  new  facts.  But 
we  are  consoled  by  the  belief  that  no 
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truth  need  ever  be  discarded ;  that  The 
Law  of  the  Constancy  of  Nature  oper¬ 
ates;  that  the  facts  of  science  are  the 
words  as  well  as  the  works  of  God. 
Social,  political,  economic,  educa¬ 
tional  and  religious  forms  may  fail 
without  altering  facts.  As  Glenn 
Frank  has  said,  “Many  of  the  politi¬ 
cal,  social  and  economic  formulas 
which  have  until  now  dominated  our 
civilization  must  be  revised.  They 
must  be  brought  into  more  intelligent 
relationship  w’ith  the  changed  circum¬ 
stances  of  this  age  of  science  and  the 
machine.” 

The  greatest  challenge  to  civic  and 
business  leaders  is  to  apply  techno¬ 
logical  developments  to  community 
life.  In  the  interests  of  public  health, 
safety  and  economy,  these  develop¬ 
ments  should  receive  the  best  thought 
and  effort  of  science-minded,  honest 
public  servants,  aided  by  technical 
research  bureaus.  The  control  of  so¬ 
cial  and  industrial  diseases;  the  eradi¬ 
cation  of  plant  and  animal  pests;  the 
disposal  of  sewage,  garbage  and  rub¬ 
bish;  the  production,  distribution  and 
use  of  municipal  water,  gas,  electri¬ 
city  and  power;  the  prevention  and 
control  of  fire,  floods,  tornadoes  and 
accidents;  the  conditioning  of  the 
atmosphere;  the  improvements  of  fa¬ 
cilities  for  transportation,  communi- 
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cation  and  recreation ;  the  prevention 
of  fraud  —  all  these  are  typical  civic 
problems,  for  the  solution  of  which 
every  community  should  purposefully 
seek  men  trained  in  both  science  and 
civic  administration.  In  this  connec¬ 
tion,  it  is  worthy  of  note  that  several 
western  cities  have  been  able  to  sus¬ 
pend  all  municipal  taxes  because  the 
city-owned  light  and  water  depart¬ 
ments  make  enough  profit  to  carry  the 
entire  budgets. 

While  it  does  not  seem  necessary  to 
defend  the  value  of  any  of  the  items 
just  mentioned,  several  are  claiming 
public  interest  at  present,  such  as  the 
battle  on  a  broad  front  against  insect 
pests,  and  the  purification  of  polluted 
atmosphere.  According  to  Dr.  L.  O. 
Howard,  the  damage  wrought  by  in¬ 
sects  each  year  nullifies  the  lalxjr  of 
a  million  men.  Suspended  matter  in 
the  atmosphere  constitutes  a  health 
hazard  in  that  it  lowers  the  amount 
of  ultra-violet  light  which  reaches  the 
earth’s  surface.  In  several  cities, 
actual  tests  show  that  the  loss  is 
approximately  fifty  percent.  It  has 
been  estimated  that  in  the  business 
district  of  Chicago,  111)  tons  of  solid 
material  per  square  mile  are  deposited 
from  the  atmosphere  each  month. 

Research  is  an  almost  meaningless 
by-word  to  the  average  merchant  and 
consumer.  The  successful  manufac¬ 
turer,  however,  is  keenly  alive  to  its 
implications.  In  order  to  maintain 
supremacy  in  a  competitive  market, 
he  seeks  constantly  to  improve  the 
quality  and  service  of  his  finished 
products  and  lower  their  selling  prices 
without  sacrificing  his  profits.  Not 
satisfied  with  merely  improving  his 
products,  he  promotes  new  uses  for 
them,  based  upon  the  findings  of  his 


research  staff,  while  his  otherwise 
waste  products  are  featured  as  raw 
materials  for  new  industries.  At  the 
same  time  he  is  ready  to  discard  old 
equipment  or  methods  the  moment 
they  become  obsolete,  and  to  enter 
upon  the  manufacture  of  entirely  new 
products  which  have  been  discovered 
in  his  research  laboratory.  Through 
costly  experience  he  has  learned  that 
synthetic  products  are  more  uniform 
and  eventually  cheaper  than  natural 
products.  In  addition,  the  manufac¬ 
turer  of  synthetics  is  not  harrassed  by 
problems  of  geographical  distribu¬ 
tion,  political  interference,  trade  bar¬ 
riers,  mining,  shipping,  storing,  grad¬ 
ing,  etc.  It  is  significant  that,  during 
the  depression,  a  considerable  number 
of  research  lalxtratories  have  actually 
increased  their  personnel. 

Save  in  relatively  few  instances, 
mercantile  establishments  have  ig¬ 
nored  scientific  research  and  control. 
Their  complacency  has  been  fortified 
by  the  ignorance  and  indifference  of 
the  ultimate  consumer.  To  prevent 
costly  mistakes,  the  business  executive 
has  need  of  technical  counsel  quite  as 
much  as  of  legal  counsel.  Physical 
and  chemical  tests  on  both  incoming 
and  outgoing  material  can  profitably 
influence  the  policies  of  buying,  fabri¬ 
cating,  advertising,  labelling,  storing, 
and  shipping.  The  laboratory  direc¬ 
tor  is  equipp(‘d  to  prepare  specifica¬ 
tions  not  only  for  the  purchasing 
agents,  but  also  for  the  advertising 
copy-writers.  He  can  suggest  new 
uses  for  old  lines,  and  determine 
the  relative  efficiency  of  competitors’ 
products.  He  can  advise  concerning 
the  infringement  of  a  patent  or  the 
need  of  protection. 

The  smaller  the  business,  the  less 
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the  justification  for  maintaining 
an  independent  research  organization. 
The  wide-awake  executive  wdll  avail 
himself  of  the  services  of  a  trade  asso¬ 
ciation  laboratory  or  an  independent 
technical  consultant. 

It  is  unfortunate  that  the  ultimate 
consumer  is  unfamiliar  with  the  prin¬ 
ciples  of  science,  is  prejudiced  against 
the  scientific  method,  is  emotionally 
unable  to  weigh  evidence,  and  is 
unimpressed  by  his  responsibilities  as 
a  functioning  unit  in  a  democracy. 
He  is  usually  ready  to  accept  plausi¬ 
ble  explanations  and  hearsay  evidence 
without  checking  them.  He  is  also 
prone  to  change  his  opinions  to  con¬ 
form  to  the  announced  beliefs  of 
others  and,  even  worse,  to  disregard 
verifiable  facts  when  they  tend  to 
destroy  his  cherished  beliefs.  These 
factors,  together  with  his  natural  fear 
of  sickness  and  death,  make  the  aver¬ 
age  person  highly  susceptible  to  the 
wiles  of  the  unscrupulous  advertiser. 

Of  the  two  hundred  millions  of  dol¬ 
lars  expended  annually  in  the  United 
States  in  national  advertising,  over 
one  third  goes  to  support  products 
which  directly  aflFect  the  health  of  the 
consumer,  such  as  foods,  beverages, 
drugs,  and  toilet  articles.  In  view  of 
the  fact  that  approximately  eighty 
percent  of  all  sickness  is  imaginary, 
the  control  of  advertising  is  nothing 
less  than  a  social  problem.  Little  of 
this  advertising  is  directed  to  indi¬ 
viduals  whose  interest  in  economy  and 
efficiency  impels  them  to  verify  all 
claims.  On  the  contrary,  it  appeals 
to  the  desires,  imagination  or  fears 
of  the  consumer,  often  in  violation  of 
common  sense. 

Objectionable  advertising  may  be 
classified  under  the  following  heads: 


(1)  Gross  misstatement;  (2)  exag¬ 
geration;  (3)  false  relation  implied 
but  not  stated;  (4)  standard  of  com¬ 
parison  not  indicated;  (5)  testimony 
of  seemingly  weighty  authority;  (6) 
magic  of  the  word  “science”  and  of 
high-sounding  scientific  terms.  Ex¬ 
amples  of  these  and  other  classifica¬ 
tions  will  come  to  mind — there  is  no 
need  to  amplify  them  here.  The  fact 
is,  if  one  were  to  rely  upon  the  state¬ 
ments  in  general  advertising,  he  would 
discover  that  perfection  had  been 
achieved  in  most  cases. 

The  public  is  entitled  to  know  the 
truth  instead  of  being  bombarded  with 
the  testimonials  of  radio-announcers, 
movie  stars,  social  leaders  and  foreign 
physicians.  Scientific  data  should  be 
used  as  the  basis  of  truthful,  straight¬ 
forward  advertising.  “Sales  chatter” 
is  indefensible,  and  consumer  educa¬ 
tion  will  eventually  make  it  intoler¬ 
able.  The  ethical  manufacturer,  dis¬ 
tributor  and  merchant  realize  that 
servicability  and  economy  from  the 
standpoint  of  the  customer  are  just  as 
important  as  a  reasonable  profit.  It 
is  a  matter  of  common  knowledge  that 
the  large  mail-order  houses  which 
maintain  an  “unconditional  refund” 
policy,  are  enabled  to  do  so  through 
the  services  of  excellent  research  labo¬ 
ratories.  All  raw  materials,  all  fin¬ 
ished  articles,  all  labels,  and  all  ad¬ 
vertising  pass  under  the  scrutiny  of 
their  technical  staffs. 

A  rigorous  code  of  ethics,  observed 
by  a  large  body  of  high-minded  scien¬ 
tists,  has  been  responsible  for  build¬ 
ing  up  public  faith  in  the  methods  and 
findings  of  science.  As  a  rule,  scien¬ 
tific  authorities  are  too  fearful  for 
their  reputations  to  allow  the  use  of 
their  names  for  advertising  purposes. 
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Several  national  scientific  societies 
have  adopted  resolutions  which  differ¬ 
entiate  clearly  between  the  publication 
of  scientific  data  on  the  one  hand  and 
of  testimonials  or  uncritical  state¬ 
ments  on  the  other.  Technical  con¬ 
sulting  organizations  usually  permit 
the  use  of  their  names  in  advertising 
matter  only  in  connection  with  the 
facts  which  they  themselves  have 
established  by  laboratory  tests,  and 
then  only  with  copy  of  which  they 
have  specifically  approved. 

The  value  of  industrial  research 
has  been  impressed  upon  the  invest¬ 
ment  banker  in  so  many  instances  that 
he  now  values  the  research  program  of 
a  company  more  than  he  does  its  past 
performance  or  its  current  assets.  He 
has  discovered,  mostly  by  the  method 
of  trial  and  error,  that  neither  the 
control  of  natural  resources  nor  the 
employment  of  cheap  lal)or,  cheap 
power,  excellent  machines  and  an  effi¬ 
cient  sales  organization  can  guarantee 
leadership  or  even  continuance  in  a 
competitive  field.  Synthetic  substi¬ 
tutes  from  rival  research  laboratories 
not  only  can,  but  do,  send  to  the  junk 
heap  equipment,  materials,  and  facto¬ 
ries.  In  their  reports,  some  of  the 
more  progressive  manufacturing  cor¬ 
porations  stress  above  all  other  factors 
the  discovery  in  their  laboratories  of 
new  products  and  processes  and  new 
uses  for  old  products.  The  invest¬ 
ment  banker  looks  upon  a  well-con¬ 
ducted  research  laboratory  as  both 
capital  and  insurance;  it  is  the  fore¬ 


runner  of  new  and  profitable  indus¬ 
tries. 

Obviously  the  business  man  cannot 
be  expected  to  major  in  science,  but 
there  are  certain  minimum  essentials 
w'hich  can  be  acquired  through  the 
study  of  any  one  of  the  exact  sciences. 
Chemistry  and  physics,  better  than 
others,  develop  a  sense  of  matter  and 
an  acquaintance  with  “inanimate  per¬ 
sonalities,”  but  all  contribute  to  that 
basic  objective:  Science  as  a  Way  of 
Life.  One  who  contemplates  a  career 
in  civic  or  business  administration 
should  be  prepared  to  adapt  himself 
to  an  ever-changing  society.  He  can¬ 
not  escape  living  with  and  by  the  facts 
of  science,  which  serve  such  diverse 
fields  as  manufacture,  public  utilities, 
community  health,  and  city  planning. 
He  should  realize  that  the  penalty  for 
any  business  which  consistently  vio¬ 
lates  the  laws  of  nature  is  —  death, 
without  hope  of  legal  or  political  in¬ 
tervention.  If  he  does  not  know  where 
to  find  the  facts  and  how  to  verify 
them,  he  should  at  least  know  when 
and  how  to  use  the  services  of  experts. 
Without  confusing  verifiable  scienti¬ 
fic  laws  with  social  institutions,  eco¬ 
nomic  systems  and  popular  beliefs,  he 
should  be  able  to  apply  the  scientific 
method  to  the  study  of  various  prob¬ 
lems  as  they  confront  him.  He  should 
have  intellectual  courage  and  honesty, 
a  healthy  scepticism,  and  the  convic¬ 
tion  that  there  is  a  force  of  law  and 
love  which  operates  universally. 
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There  is  an  increasing  tendency 
to  evaluate  general  or  introduc¬ 
tory  chemistry  in  terms  of  its 
usefulness  in  college  curricula,  wheth¬ 
er  or  not  it  should  be  evaluated  in 
this  way  or  in  terms  of  the  inspira¬ 
tion  of  the  study,  itself,  in  the  devel¬ 
opment  of  the  individual.  In  order 
to  correlate  the  chemistry  with  other 
studies  of  the  curriculum,  the  first- 
year  chemistry  courses  of  many 
schools  are  definitely  planned  to  em¬ 
phasize  the  application  of ‘chemistry 
to  the  major  work  of  the  students. 
Reedy*  discusses  the  problem  of  the 
differentiation  of  introductory  chem¬ 
istry  students  on  the  basis  of  the  cur¬ 
riculum  from  which  the  students 
come,  and  cites  an  illustration  in 
which  engineering  students  are  taught 
as  a  group.  The  chemistry  teacher 
recognizes  the  problems  of  the  engi¬ 
neering  student  and  approaches  the 
subject  in  terms  of  engineering  prob¬ 
lems.  Certain  topics  of  outstanding 
importance  in  this  course  are  the 
chemistry  of  metallurgical  processes, 
alloys,  Portland  cement,  boiler  water, 
plastics,  and  paints.  The  fundamen¬ 
tal  theories  and  principles  of  chemis¬ 
try  are  emphasized  in  their  applica¬ 


tion  to  some  problem  of  interest  to 
the  engineering  student.  Ward*  also 
outlines  an  excellent  course  of  gen¬ 
eral  chemistry  adapted  to  the  needs  of 
engineering  students.  Smith*  recog¬ 
nizes  the  desirability  of  having  stu¬ 
dents  of  similar  capability  and  inter¬ 
ests  together  in  classes.  Students  are 
sectioned  on  the  basis  of  ability,  and 
then  students  of  home  economics,  en¬ 
gineering,  and  agriculture  are  taught 
by  teachers  who  have  prepared  them¬ 
selves  for  that  particular  phase  of 
chemistry  work.  Trumper^  discusses 
the  chemistry  course  from  the  stand¬ 
point  of  the  medical  student.  He 
maintains  that  “complicated  chemical 
subjects,  such  as  hydrogen  ion  concen¬ 
tration,  colloid  chemistry,  enzymes, 
and  acid-base  equilibrium  can  be  pre¬ 
sented  in  their  physiological  applica¬ 
tion  with  more  benefit  to  the  student 
than  if  they  were  discussed  from  the 
abstract  standpoint  of  the  test  tube 
and  the  reagent  bottle.”  Macleod  and 
Nason®  combine  in  one  text  introduc¬ 
tory  chemistry  and  elementary  cook¬ 
ery.  In  this  work  the  principles  of 
chemistry  are  definitely  related,  at 
the  time  they  are  studied,  to  the  ex¬ 
planation  of  cookery  processes.  It 
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would  seem  that  certain  parts  of  the 
book  might  be  supplemented  to  in¬ 
clude  a  broader  knowledge  of  elements 
and  compounds  and  of  the  changes 
that  occur  in  matter.  The  book  would 
thus  meet  more  adequately  the  ad¬ 
vanced  conceptions  of  chemistry  that 
the  home  economics  student  encoun¬ 
ters  in  subsequent  courses.  The  expe¬ 
riences  of  LeVesoonte®  and  Naylor"^ 
indicate  that  home  economics  girls 
will  study  chemistry  with  an  appre¬ 
ciable  degree  of  interest  when  they 
learn  that  the  laws  and  theories  have 
an  application  to  the  problems  of  the 
household. 

The  preceding  references  are  typi¬ 
cal  of  many  illustrations  of  the  adap¬ 
tation  of  elementary  chemistry  to  meet 
a  certain  need,  viz.  that  of  the  stu¬ 
dent  of  home  economics,  engineering, 
agriculture,  medicine,  or  some  other 
specialized  field.  Kendall  describes 
the  situation  in  a  concise  manner  in 
the  preface  of  General  Chemistry.® 
He  recognizes  in  the  industrious  girl 
or  boy  a  desire  to  learn  about  the  im¬ 
portant  theoretical  advances  of  chem¬ 
istry  and  he  appreciates  that  the  stu¬ 
dent  has  an  interest  in  the  significance 
of  chemistry  in  daily  life.  Kendall 
suggests  that  if  the  first-year  chemis¬ 
try  courses  were  designed  to  fulfil  this 
need,  students  would  gain  a  clearer 
impression  of  the  importance  of  chem¬ 
istry  and  a  more  lasting  impression 
of  its  usefulness  to  them. 

The  subjects  of  a  home  economics 
curriculum  for  which  a  course  in  gen¬ 
eral  or  introductory  chemistry  is  a 
prerequisite  are  usually  the  following: 
organic  chemistry,  food  preparation. 


biology  or  biochemistry,  physiology, 
bacteriology,  physiological  chemistry, 
food  chemistry,  nutrition,  and  dietet¬ 
ics.  It  is  true  that  the  general  chem¬ 
istry  is  not  directly  a  preparation  for 
all  of  these  courses;  that  is,  organic 
chemistry  or  biochemistry  may  pre¬ 
cede  bacteriology  and  nutrition  and 
thus  support  the  preparation  of  the 
general  chemistry  work. 

The  fundamental  problem  is  even 
more  complex  than  the  preceding 
analysis  would  indicate.  Where  will 
the  home  economics  girl  apply  her 
training?  She  may  be  the  future 
home-maker  and  mother;  she  may  be 
the  nutrition  specialist  in  extension 
work  or  in  an  organized  clinic;  she 
may  be  the  dietitian  of  a  hospital; 
she  may  be  a  teacher  in  a  high  school; 
she  may  be  the  textile  expert  in  a 
department  store;  she  may  be  the  edi¬ 
tor  of  the  household  division  of  a 
prominent  magazine;  she  may  be  the 
chief  cook  in  the  testing  laboratory  of 
a  food  concern;  or  librarian  on  the 
research  staff  of  a  manufacturing  com¬ 
pany;  these  and  other  opportunities 
are  open  to  the  girl  with  home  eco¬ 
nomics  training.  Whether  or  not  it 
be  conceded  that  the  girl  needs  chem¬ 
istry  for  all  these  vocations,  there  can 
be  no  question  but  that  she  will  gain 
by  the  training  which  chemistry  gives, 
such  as,  for  example,  the  ability  to 
carry  out  a  certain  experiment  from 
a  set  of  directions,  the  training  in 
observation  and  in  recording  data,  the 
experience  of  interpreting  results,  an 
appreciation  of  the  kinds  of  matter 
that  make  up  our  universe  and  of  the 
way  in  which  this  matter  may  be  used 


6  LieVesconte,  Amy  M.  Adapting  Elementary  Chemistry  to  Girls’  Interests.  Jour.  Chem. 
Bduc.,  9,  1620  (1932). 

7  Naylor,  Nellie  M.  Inorganic  Cheml8tr\-  for  Home  Economics  Classes.  Jour  Chem.  Educ.  3. 
1144  (1926). 

8  Kendall,  James.  General  Chemistry,  p.  vl.  Century  Company  (1927). 
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for  our  daily  living.  It  is  important 
that  the  general  course  in  chemistry 
start  the  preparation  of  the  student 
for  these  vocations. 

In  order  to  determine  the  scope  of 
introductory  chemistry  in  terms  of  its 
usefulness  in  subsequent  courses,  it 
will  be  necessary  to  review  briefly 
some  of  the  problems  of  these  home 
economics  courses  for  which  introduc¬ 
tory  chemistry  serves  to  prepare  the 
student. 

The  following  topics  of  elementary 
chemistry  are  enlarged  upon  and 
made  useful  in  a  course  of  foods  and 
nutrition:  the  types  of  salts  in  hard 
water  and  the  effect  of  these  salts  in 
cookery  processes;  the  influence  of 
salt  (an  electrolyte),  sugar  (a  non¬ 
electrolyte),  a  colloid,  and  a  precipi¬ 
tate  upon  the  boiling  point  of  water 
and  the  application  of  this  informa¬ 
tion  in  cooking;  the  kinetic  theory 
applied  to  evaporation ;  the  energy 
relationships  in  the  change  of  physical 
state;  the  effect  of  pressure  on  boiling 
point  and  the  use  of  this  knowledge 
in  cookery  processes;  the  application 
of  the  electrochemical  series  in  a 
study  of  the  action  of  metals  with  the 
acids  and  salts  present  in  fruit  juices; 
the  preparation  of  freezing  mixtures; 
the  neutralization  of  an  acid  with  a 
base  and  with  sodium  carbonate;  satu¬ 
rated  and  supersaturated  solutions; 
crystallization;  the  composition  of 
starch,  protein,  and  fats;  qualitative 
tests  for  starch,  reducing  sugars,  and 
protein ;  the  hydrolysis  of  carbohy¬ 
drates;  the  pigments  of  fruits  and 
vegetables  and  the  effect  of  salts,  acids 
and  bases  on  the  color  of  these  pig¬ 
ments;  the  reactions  of  baking  pow¬ 
ders;  and  the  principles  of  colloidal 
chemistrv. 


A  course  in  bacteriology  will  in¬ 
clude  discussions  of  bacteria  which 
thrive  in  a  certain  environment:  neu¬ 
tral,  acidic,  or  alkaline.  The  students 
will  need  to  have  a  working  knowledge 
of  the  concepts  of  neutralization,  titra¬ 
tion,  the  concentration  of  solutions  in 
terms  of  molarity  and  normality,  ion¬ 
ization,  the  law  of  mass  action,  and 
the  purpose  and  reaction  of  buffers. 
They  will  be  called  upon  to  know  the 
test  for  certain  ions  such  as  sulphate, 
nitrate,  and  nitrite;  the  test  for  or¬ 
ganic  compounds  such  as  alcohol,  alde¬ 
hyde,  starch,  protein,  and  reducing 
sugars;  and  the  means  of  recognition 
of  gases  such  as  carbon  dioxide,  am¬ 
monia,  nitrogen,  hydrogen,  and  meth¬ 
ane.  The  students  of  bacteriology  use 
their  chemistry  in  detecting  changes 
in  a  medium  due  to  bacterial  action, 
such  as  acidity,  alkalinity,  concentra¬ 
tion  of  salts  and  the  reaction  of 
growth  stimulants.  A  study  of  the 
relation  of  micro-organisms  to  chemi¬ 
cal  environment  tests  the  knowledge 
of  the  student  on  processes  of  oxida¬ 
tion  and  reduction  and  on  the  chemi¬ 
cal  properties  of  antiseptics,  germi¬ 
cides,  disinfectants,  and  preservatives. 
Certain  nutritional  problems  of  bac¬ 
teria  call  for  a  knowledge  of  the  ele¬ 
ments  known  to  be  necessary  for  the 
growth  of  organisms,  and  for  a  knowl¬ 
edge  of  the  role  of  nitrogen,  carbon, 
sulphur,  and  phosphorus  in  nature. 

A  course  in  physiology  requires  a 
knowledge  of  chemistry  very  similar 
to  that  described  as  a  prerequisite  for 
bacteriology.  The  hydrogen  ion  con¬ 
centration  of  body  fluids  and  the  in¬ 
fluence  of  buffer  salts  in  regulating 
the  acidity  and  the  alkalinity  of  these 
fluids  is  of  great  importance  in  the 
physiology  of  the  body.  It  will  be 
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necessary  to  understand  the  chemistry 
of  proteins  and  of  the  products  of 
hydrolysis  of  proteins;  also  factors 
regarding  the  nutrition  of  muscle, 
bone,  skin,  and  other  parts  of  the 
body.  There  are  physico-chemical 
laws  of  osmotic  pressure,  diffusion, 
hydration,  and  energy  production  that 
are  important  in  the  growth  of  the 
cell  and  hence  necessary  in  a  study  of 
physiology. 

It  may  l)e  that  the  textile  student 
wonders  why  she  needs  to  be  con¬ 
cerned  with  the  chemical  elements  of 
nature  and  the  changes  that  take  place 
among  them.  She  will  appreciate 
chemistry,  however,  when  she  learns 
that  textile  fabrics  are  of  two  or  more 
different  types  of  chemical  composi¬ 
tion,  animal  or  protein  filx'rs,  plant 
or  cellulose  fibers,  and  synthetic  fibers 
which  may  or  may  not  be  chemically 
like  the  others.  Furthermore,  the  tex¬ 
tile  student  will  be  interested  to  know 
that  dyes  are  chemicals  and  that  dye¬ 
ing  is  a  chemical  process.  The  suc¬ 
cess  of  dyeing  depends,  in  a  measure, 
upon  a  knowledge  of  the  kind  of  dye 
that  may  be  used  with  a  certain  type 
of  fil)er.  The  properties  of  the  bleach¬ 
ing  agents,  the  weighting  salts,  and 


the  dressing  or  finishing  mixtures  are 
important  not  only  in  the  manufac¬ 
ture  of  the  textile,  but  in  the  wearing 
property  and  usefulness  of  the  fabric. 
The  textile  student  will  need,  also,  a 
knowledge  of  the  chemistry  of  hard 
and  soft  water,  of  soap,  and  of  stain- 
removal  reagents.  Simple  tests  for 
proteins,  cellulose,  and  other  com¬ 
pounds  may  be  used  to  differentiate 
one  ty|)e  of  textile  from  another,  and 
chemical  tests  and  procedures  are  used 
to  determine  qualitatively  and  quanti¬ 
tatively  the  presence  or  the  absence  of 
weighting  in  a  fabric. 

These  illustrations  of  the  applica¬ 
tion  of  introductory  chemistry  to  the 
content  of  subsequent  courses  of  a 
home  economics  curriculum  are  not 
inclusive.  They  arc  merely  sugges¬ 
tive  of  the  use  that  the  teachers  of 
other  courses  make  of  the  facts  and 
principles  of  elementary  chemistry. 
The  chemistry  teacher  who  has  in 
mind  the  usefulness  of  the  subject 
will  be  able  to  make  elementary  chem¬ 
istry  more  convincing  to  the  student 
by  frequent  correlation  of  its  basic 
principles  with  home  economics  prob¬ 
lems. 
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44iy  TY,  how  many  things  it  makes  as  a  contagious  disease.  Teachers 

want  to  know!”  said  a  would  gain  much  if  they  could  talk 

boy  after  he  had  read  a  less  of  “science”  and  more  of  the  spe- 
chapter  or  two  in  a  book  of  beginning  cial  topics  studied  under  the  general 
science.  Contrast  with  this  an  inci-  title.  Thus,  units  such  as,  What  is 
dent  of  A  Century  of  Progress  Expo-  fire  ?  What  causes  sound  ?  How  do 
sition  at  Chicago.  One  girl  was  plants  use  water?  have  a  far  more 

looking  at  an  interesting,  automatic,  intriguing  appeal  than  the  inclusive 

electrical  device  in  the  Hall  of  Sci-  word,  “science.”  Teachers  would  gain 
ence.  Her  girl  companion  pulled  her  still  more  if  they  were  to  bring  home 
away,  wdth  the  remark:  “Come  on,  to  their  pupils  the  fact  that  science 
we  don’t  know  anything  about  such  is  just  the  opinions  and  views  of  cer- 
things.”  These  three  young  people  tain  interesting  and  far-sighted  men 
represent  the  reactions  of  three  classes  and  women  whom  the  world  calls  sci- 
of  students  when  brought  up  against  entists.  Thus  science  would  become 
the  phenomena  of  the  world  alxnit  not  a  bloodless  abstraction,  but  the 
them.  The  boy  had  the  ideal  reac-  ideas  and  point  of  view  of  intensely 
tion.  If  not  spoiled  by  indifferent  human  persons.  Teachers  will  aid  in 
teaching,  he  will  develop  the  scientific  achieving  this  effect  if  they  see  to  it 
attitude  no  matter  what  his  particular  that  the  life  stories  of  scientists  are 
vocation  may  lx*.  The  first  girl  might  presented  to  the  class,  both  as  pupils’ 
become  interested  in  scientific  things  projects,  and  as  reference  readings  in 
if  she  had  an  adequate  opportunity  such  interesting  books  as  “Men  of 
and  proper  encouragement.  The  third  Science”  and  “Crucibles.”  Parents 
pirl  was,  apparently,  without  hope  in  also  could  help  a  great  deal  if,  instead 
such  matters  for  she  gave  up  without  of  assuming  that  their  children  are 

trying.  In  every  science  class  there  equipped  only  for  certain  types  of 

seem  to  be  those  w’ho  have  lost,  or  low-brow,  juvenile  reading,  they  would 

never  had,  the  capacity  to  wonder.  make  a  practice  of  adding  now  and 
Possibly  no  greater  service  can  be  then  a  book  of  real,  scientific  achieve- 
done  for  the  cause  of  science  than  the  ment  to  the  children’s  own  library, 

softening  of  the  word  “science.”  It  The  fewer  homilies  the  parents  deliver 

is  such  a  hard,  uncompromising  word  on  the  worthwhileness  of  the  book  as 
in  popular  estimation.  The  “dieta  of  reading  matter  the  better, 
science,”  in  \vhich  some  writers  and  As  we  seek  ways  in  which  we  can 
speakers  delight,  are  about  as  popular  aid  young  people  to  “grow  up  with 
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science”  we  must  realize,  first  of  all, 
that  introductory  science  teaching:  in 
the  higher  grammar-school  grade's,  in 
the  junior  high  school,  and  in  the 
first  year  of  the  four-year  high  school 
is  on  quite  a  diflFerent  footing  from 
the  teaching  of  mathematics  and  liter¬ 
ature  in  those  grades.  Even  though 
“arithmetic”  and  “mathematics”  are 
quite  as  formidable  words  as  “sci- 
enc(*,”  yet  the  child  inevitably  knows 
them  as  he  first  learned  them,  as  essen¬ 
tially  “counting”  or  “numbers.”  “lit¬ 
erature”  under  whatever  guise  is  still 
“reading”:  the  getting  of  informa¬ 
tion  or  pleasure  from  the  printed  or 
written  page.  But  science  is  mon*. 
There  is  something  of  counting  in  it, 
and  considerable  reading;  but  mainly 
it  is  a  new  way  of  looking  at  things. 
The  child  has  had  nothing  resembling 
it.  It  involves  looking  at  the  common 
acts  and  facts  of  life  in  a  new  way, 
of  seeing  the  phenomena  of  the  world 
(and  other  worlds)  from  an  unaccus¬ 
tomed  angle.  It  requires  him  to  place 
himself  in  an  entirely  new  attitude 
toward  time  and  space,  speed  and 
size,  as  well  as  an  entire  revision  of 
his  ideas  of  the  relative  importance  of 
one  thing  as  against  another.  The 
acts  of  common  life  as  well  as  the 
phenomena  about  him  assume  new 
meanings.  Xew'ton  called  his  own 
achievements  a  mere  pebble  as  com¬ 
pared  with  the  ocean  of  the  unkno\\m ; 
the  small  l)oy  of  the  opening  para¬ 
graph  thought:  “How  many  things!” 
The  ability  of  the  pupil  to  read  the 
science  text  and  to  reproduce  a  lesson 
in  a  recitation,  or  a  semester’s  lessons 
in  an  examination,  may  not  indicate 
any  real  interest  on  his  part  in  the 
subject  or  any  n*al  gaining  of  the  sci¬ 
entific  point  of  view.  It  is  hard  for 


a  student  to  Ixjgin  science,  for  ex¬ 
ample,  at  the  ninth  grade  and  at  once 
to  realize  that  the  new  study  is  a 
wholly  new  continent  of  knowledge, 
rather  than  the  familiar  land  of  mem¬ 
orizing  and  counting. 

The  challenging  questions  of  sci¬ 
ence  come  too  late  into  the  lives  of 
most  students.  We  expect  the  topics 
of  arithmetic  and  reading  to  be  intro¬ 
duced  gradually,  (he  instruction  in 
each  grade  rej)eating  essentially  the 
material  of  the  preceding  grade  from 
a  more  progressive  and  more  mature 
|Kunt  of  view.  We  introduce  stories 
from  history,  and  the  dramatization 
of  historical  incidents  in  order  that 
there  may  be  a  background  of  history 
bt'fore  history  itself  is  studied  fo^ 
mally.  But  there  is  little,  if  any, 
preparation  in  the  earlier  grades  for 
the  study  of  .science.  Even  so-called 
nature  study  is  too  often  of  the  cut- 
and-dried  variety,  neither  stimulating 
to  wonder  nor  enlarging  to  the  vision. 
The  great  physical,  chemical,  and  bio¬ 
logical  phenomena  which  the  child, 
like  the  adult,  experience's  from  day  to 
day  receive  little  consideration.  Mean¬ 
time  the  child,  human  spider  that  he 
is,  is  spinning  the  mental  and  spirit¬ 
ual  web  in  which  he  will  live.  The 
structure  is  all  but  complete  w’hen  the 
child  enters  the  ninth  grade.  Then 
(he  child’s  teachers  realize  that  he  has 
already  built  up  alwut  himself  a 
w'orld  of  thought  ideals,  and  that  this 
world  d<H*8  not  include  scientific  ele 
merits.  There  is  usually  very  little  of 
the  scientific  vision  of  an  orderly 
arrangement  or  movement,  nor  is 
there  any  particular  curiosity  as  to 
the  ways  in  which  organisms,  includ¬ 
ing  man,  must  adapt  themselves  to  it 
To  the  world  of  real  thought  the  chili 
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has  had  no  introduction;  neither  has 
he  built  anv  strands  of  it  into  his 
thought  life. 

What  effect  could  one  expect  from 
such  an  exclusion  of  reality  and  truth 
from  the  life  fabric  of  a  growing 
child  ?  One  effect  is  that  first-year 
science,  with  its  challenging  ideas  of 
cause  and  effect,  change  and  adapta¬ 
tion,  comes  at  once  into  apparent  con¬ 
flict  with  sets  of  opinion  which  al¬ 
ready  <lominate  him.  While  scientific 
things  have  l)een  withheld,  the  social 
environment  has  been  far  from  idle, 
and  the  child’s  mind  has  been  given 
an  almost  ineradicable  “set”  toward 
tradition,  hearsay,  and  popular  belief. 
The  writer  has  seen  many  generations 
(»f  students  in  both  high  school  and 
college.  Tie  believes  he  is  not  exag¬ 
gerating  when  he  says  that  probably 
half  of  the  students  who  study  one- 
year  stdenee  courses  never  admit  sci¬ 
ence  into  the  sancta  of  their  lives  at 
all,  but  go  on  serenely,  after  the  year 
of  “science”  is  over,  as  though  it  had 
never  been.  Then  educators  wonder 
why  a  single  year  of  science,  admitted 
grudgingly  to  the  curriculum,  and 
coming  at  a  time  in  the  child’s  life 
when  he  has  already  largely  “crystal¬ 
lized”  in  thought  habit,  fails  to  work 
a  miracle  and  produce  a  scientific 
individual. 

Science  education  must  begin  far¬ 
ther  baek.  It  must  first  appear  in 
the  plans  of  educators  themselves. 
Leaders  of  education,  as  well  as  the 
general  public,  must  have  a  deeper 
conviction  than  is  now  apparent  as  to 
the  importance  of  the  scientific  point 


of  view  in  the  early  training  of  the 
child.  The  opportunity  to  gain  the 
scientific  point  of  view  must  be  pro¬ 
vided,  along  with  “numbers”  and 
“reading,”  in  the  first  school  years. 
The  citizen  of  a  modern  state  needs 
this  point  of  view  if  he  would  have 
the  “life,  liberty,  and  pursuit  of  hap- 
pines”  we  talk  of  so  glibly.  If  this 
point  of  view  is  acquired  early,  it  will 
orient,  organize,  and  appraise  the 
experiences  of  the  child  and  the  social 
pabulum  with  which  he  must  feed  his 
personality.  Without  it,  he  remains 
always  a  child  “tossed  about  with 
every  wind  of  doctrine,”  the  prey  of 
intellectual  charlatans  and  peddlers  of 
social  nostrums.  Science  should  not 
bo  thought  of  ever  as  an  elective;  it 
should  be  part  of  the  warp  and  woof 
of  every  life. 

Xot  the  least  of  the  benefits  of  the 
point  of  view  of  science  is  the  real 
joy  it  will  give  to  him  who  seeks  it. 
This  joy  is  not  merely  an  evanescent 
pleasure  but  an  abiding  bulwark  of 
satisfaction.  To  show  the  growing 
child  order  where,  untaught,  he  would 
see  only  confusion;  to  show  hhn 
beauty  in  crystal,  chrysalis,  and  cell; 
to  convince  him  that  if  he  sees  ef¬ 
fects,  he  must  look  for  causes,  and 
that  if  he  furnishes  causes,  he  must 
expect  effects ;  to  give  him  the  ennobl¬ 
ing  vision  of  a  sane  people  living  in 
a  sane  society,  these  are  the  privileges 
of  the  real  teacher  of  science.  But 
science  education  must  begin  early; 
the  child  must  have  the  opportunity 
to  “grow  up  with  science.” 
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A  COMPARATIVE  study  of  the 
courses  of  study  of  the  science 
materials  given  in  leading 
school  systems  indicate  that  the  tend¬ 
ency  is  toward  well-balanced  pro¬ 
grams.  Science  instruction  begins 
with  the  first  year  the  child  enters 
school  and  extends  through  the  ele¬ 
mentary  grades  and  the  high  sc’hool. 
The  materials  suggested  in  the  courses 
are  selected  with  reference  to  definite 
objectives,  with  the  contribution  that 
science  will  make  to  the  child  and  to 
the  society  in  whicn  the  child  may 
live  as  guiding  princijdes.  The  sub¬ 
ject  matter  and  the  method  are 
adapted  to  the  age  of  the  child  and 
each  step  taken  is  a  preparation  for 
the  next  throughout  the  course  from 
the  first  grade  through  the  high 
school. 

As  nature  study  was  first  taught  in 
the  common  schools  the  idea  was  to 
try  to  introduce  the  child  to  the  won¬ 
derful  in  nature.  This  was  the  pre¬ 
vailing  notion  of  Ixith  teachers  and 
authors  of  nature  study  liooks.  Stories 
of  curious  or  remarkable  plants  and 
animals  were  told  to  children  or  read 
to  them.  It  was  the  marvelous  that 
was  intended  to  e.xcite  the  curiosity 
of  children.  They  were  taught  freak¬ 
ish  or  outlandish  things,  usually  such 
things  as  could  seldom  lx*  seen  by  chil¬ 
dren.  Among  things  read  to  them 
from  science  Ixxiks  were  descriptions 
of  the  Mammoth  Cave,  the  big  trees 


of  California,  the  duckbill  of  Aus¬ 
tralia,  icebergs,  and  geysers. 

Contrary  to  this  primitive  method  ^ 
of  procedure,  the  subject  matter  of 
elementary  science,  as  revealed  by  a  ) 
study  of  typical  courses,  is  taken  from 
the  home  neighborhood.  In  an  ele  j 
mentary  course  published  by  the  state  I 
of  New  York  we  find  such  topics  as  ' 
these  in  the  first  two  years  the  child 
is  in  school: 

‘‘Stock  an  aquarium,  collect  leaves, 
examine  seeds  outdoors,  collect  seeds 
and  learn  that  plants  are  reproduced  by 
seeds.” 

Ordinary  plants  with  which  chil-  I 
dren  are  already  .somew’hat  familiar 
are  studied.  Among  the  garden  plants 
are  the  nasturtium,  pansy,  evening 
primrose,  and  butter-and-eggs. 

The  content  of  the  New  York  I 
course  is  carefully  organized  into  j 

units.  The  work  in  each  unit  is  built  j 
up  from  year  to  year  but  not  repeated.  ' 
Some  of  the  units  are  closely  corre¬ 
lated  with  one  another  and  with  other 
.subjects  in  the  elementary  grades. 

The  science  work  thus  may  Ix'  made  , 
helpful  in  reading  lessons,  geography, 
music,  drawing,  and  other  subjects. 

At  the  lieginning  of  each  unit  there 
is  a  statement  which  is  intended  to 
contain  the  objective  for  that  particu¬ 
lar  unit.  These  objectives  carry  out 
the  principles  stated  in  seven  major 
objectives  given  in  the  introduction. 

The  following  partial  list  of  units 
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taken  from  grade  I  indicates  that 
from  the  very  beginning  the  child  is 
made  familiar  with  his  physical  as 
well  as  biological  environment: 

“Where  plants  and  animals  live.” 
“Plants  have  seeds.”  “Preparation  for 
winter.”  “Our  senses.”  “Air  is  every¬ 
where.”  “Sun,  moon  and  stars.”  “Signs 
of  spring.”  “Our  food.”  “Animals  and 
their  babies.” 

The  science  course  for  the  elemen¬ 
tary  schools  of  the  State  of  Massa¬ 
chusetts,  so  far  as  content  is  con¬ 
cerned,  is  much  like  that  of  the  New 
York  course.  The  assumption  is  that 
children  are  already  interested  in  and 
familiar  with  many  objects  in  their 
immediate  environment.  The  course 
makes  use  of  this  attitude  of  inquiry 
and  observation,  and  develops  it  prop¬ 
erly.  The  materials  listed  are  the 
common  things  in  the  child’s  environ¬ 
ment.  The  goldenrod,  aster,  and  but- 
ter-and-eggs  are  familiar  examples  of 
wild  flowers.  Among  the  cultivated 
flowers  suggested  are  the  marigold, 
calendula,  cosmos,  and  others  that 
bloom  w’hile  school  is  in  session. 
Bulbs  are  planted  at  the  proper  time 
in  autumn  so  that  they  may  bloom 
during  the  winter  and  spring  months. 
Children  are  taught  the  development 
of  butterflies  and  the  care  of  pets, — 
the  canary  and  rabbit.  The  sugges¬ 
tions  to  teachers  in  the  course  indi¬ 
cate  that  children  are  led  to  study  real 
life  processes  that  illustrate  principles 
of  living  things  alx)ut  them. 

The  science  material  for  the  ele¬ 
mentary  schools  of  the  State  of  Illi¬ 
nois  is  a  distinct  part  of  the  State 
Course  of  Study.  This  course  which 
was  at  first  a  “Manual  and  Guide” 
has  grown  during  the  past  forty  years 
from  a  small  leaflet  to  a  closely  printed 
book  of  3.30  pages.  It  contains  sub¬ 


ject  matter  for  all  of  the  elementary 
school  subjects. 

The  contributions  of  teachers  dur¬ 
ing  the  many  years’  experience  has 
produced  an  exceptionally  servicable 
course.  Besides  the  adaptability  of 
the  subject  matter  to  the  children  as 
they  progress  in  the  grades,  it  con¬ 
tains  other  outstanding  features.  The 
science  material  begins  with  the  activ¬ 
ities  of  the  child  in  the  home  and  the 
school.  Throughout  the  entire  courses 
both  animate  and  inanimate  things 
are  studied  to  help  the  child  interpret 
his  environment.  There  is  a  distinct 
integration  of  all  subjects  that  in  any 
way  pertain  to  science.  Nature  study, 
gardening,  sanitation,  health  lessons, 
physical  phenomena,  and  other  things 
related  to  the  interests  and  well-being 
of  the  child  are  included  in  the 
course.  As  the  course  was  revised 
from  time  to  time  the  helpful  mate¬ 
rial  from  various  innovations  were 
made  a  part  of  this  integral  course. 
The  course  is  a  real  environmental 
study. 

The  following  is  a  partial  list  of 
topics  for  the  autumn  quarter  of  the 
first  grade: 

“The  home  and  who  lives  there,” 
“The  school  house,”  “Yard  at  home  and 
school,”  “Study  of  one  tree,”  “Flower 
garden,”  “Birds  at  home  and  school,” 
“ITealth  habits,”  “Eating  habits,”  “Sea¬ 
sonal  changes,”  “Collecting  leaves.” 

Following  each  topic  practical  sug¬ 
gestions  are  given  that  indicate  activi¬ 
ties  of  the  children.  The  wording  of 
the  course  is  such  as  will  enable  teach¬ 
ers  to  adapt  it  to  local  conditions. 
The  course  is  carefully  graded.  It 
can  be  easily  understood  by  the  child. 
Abstract  generalizations  are  avoided. 

A  study  of  the  Handbook  of  Sug¬ 
gestions  published  by  the  Board  of 
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Education,  London,  England,  indi¬ 
cates  that  the  study  of  elementary  sci¬ 
ence  (nature  study)  is  somewhat  simi¬ 
lar  in  England  to  that  in  the  leading 
American  schools.  Public  elementary 
education  in  England  is  divided  into 
three  stages — Infant  (5-7  years).  Jun¬ 
iors  (7-11  years),  and  Seniors  (11- 
14  years). 

The  main  purposes  of  the  teaching 
of  elementary  science  in  the  English 
schools  as  given  in  the  handbook  are: 

(1)  The  awakening  of  interest  in 
plant  and  animal  life  and  in  natural 
scenery. 

(2)  The  simple  investigation  of  com¬ 
mon  phenomena  and  the  broad  scientific 
principles  underlying  them. 

Teachers  who  keep  these  aims  in  view 
will  be  able  to  lead  the  children  to  un¬ 
derstand  something  of  the  simpler  rules 
of  health  and  of  the  service  of  science 
to  the  community  and,  at  the  same  time, 
to  awaken  an  appreciation  of  the  beau¬ 
ties  of  nature. 

The  English  course  begins  with  its 
infant  classes  “by  a  study  of  the  liv¬ 
ing  things  around  them.”  Much 
stress  is  given  to  the  active  share  chil¬ 
dren  take  in  the  work  needed  to  care 
for  the  things  they  study. 

Children  in  the  infant  classes  are  ex¬ 
pected  to  tend  growing  plants  in  the 
classroom,  arrange  twigs  and  flowers  in 
fresh  water,  and  feed  and  keep  animals 
<*lean.  Infants  also  take  active  share  in 
the  care  of  garden  plots  and  the  nature 
table. 

The  younger  children  should  also  visit 
frequently  the  school  garden,  if  there  is 
one,  to  follow  seasonal  operations,  such 
as  sowing  and  planting,  and  to  observe 
growth  changes,  flowering,  and  the  for¬ 
mation  and  ripening  of  fruits  and  seeds. 
Where  sufficient  space  is  available,  either 
for  class  plots  or  flower  Iwrders,  culti¬ 
vation  of  hardy  perennials  capable  of 
standing  constant  handling,  and  quick¬ 
growing  annuals,  may  be  attempted  even 
by  infants. 


The  notable  feature  of  the  English  ' 
course  is  the  activity  that  is  to  be  put  ‘ 
forth  by  even  the  very  young  children. 
Children  learn  the  nature  of  the  inani¬ 
mate  material  in  their  environment  as  ! 
well  as  the  animate.  The  following  1 
is  some  of  the  physical  work  given 
for  infant  classes: 

“A  child  plays  with  water — he  floats 
some  things,  sees  others  sink;  he  pours  ^ 
water  into  sand  and  over  clay,  with 
effects  that  are  different;  he  blows  bub-  1 
bles;  he  mixes  water  with  color;  he 
holds  the  mixture  up  to  the  light;  he 
watches  the  effect  of  the  combination  i 

of  colors  with  his  top;  he  experiments  ' 

with  things  floating  in  air — balloons, 
feathers,  paper;  he  works  or  plays  with 
such  natural  materials  as  garden  soil, 
or  sand  and  clay.  All  this  will  be  done 
in  a  good  school  and  repeated  but  with¬ 
out  comment.” 

There  is  a  tendency  in  some  Ameri¬ 
can  courses  to  deal  with  generaliza¬ 
tions  in  the  study  of  physical  mate¬ 
rials  with  children  of  ten  years  of  age 
and  even  younger.  The  English 
course  considers  this  the  “chief  mis¬ 
take  made  by  teachers  at  this  stage.” 

In  Germany  the  courses  in  the  most 
progressive  states  follow  the  sugges¬ 
tions  or  recommendations  of  the  Prus-  i 
sian  RichtUenen  for  Heimatkunde 
and  natural  science.  The  Prussian 
course,  in  the  form  of  an  outline  of 
study  dates  back  to  1872.  A  .study 
of  the  science  material  in  the  Han¬ 
nover  school  reveals  the  fact  that  it  ! 
consists  of  a  general  outline  upon 
which  are  based  detailed  plans  for 
specific  .schools.  A  study  of  what  is 
known  as  the  Burgerschtde  0  indicates 
that  the  subject  matter  is  quite  simi¬ 
lar  to  that  contained  in  the  Illinois 
State  Course  of  Study.  It  begins 
with  the  child  in  the  home  and  gradu¬ 
ally  introduces  him  to  the  animate 
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and  Inanimate  material  which  has  an 
influence  on  his  growth  and  develop¬ 
ment. 

The  method  of  instruction  is  quite 
different  from  that  followed  in  the 
American  and  English  schools.  It 
consists  largely  of  “instructional 
walks”  upon  which  the  class  instruc¬ 
tion  is  based.  The  single  topics  out¬ 
lined  in  the  course  arc  to  be  treated 
in  relation  to  each  other  as  they  ap¬ 
pear  in  nature.  The  following  taken 
from  grade  two  of  the  Hannover 
course  will  illustrate  the  nature  of  the 
work : 

•  In  this  grade  only  a  relatively  few 
places  will  he  visited  on  imstruetional 
walks.  These  should  Im?  visited  again 
and  again,  however,  in  order  that  the 
children  may  accustom  themselves  to 
exact  oh8er>’ation  and  that  the  gradual 
growth  and  passing  in  Nature  come  ver\’ 
clearly  to  their  cons<MOUsnea8  for  the 
same  objects. 

Instructional  Walks. 

a.  The  school  surround ing.s. 

b.  To  the  Guelph  Garden. 

c.  To  the  parka  in  Herrenhausen. 

d.  To  the  gardens  in  Poggenhagen. 

e.  To  the  orchards  of  Bohme  and 
Kruger. 

f.  To  the  old  Leine  River. 

g.  To  the  Klagesmarkte. 

A  study  of  the  various  outlines  for 
science  instruction  in  the  German 
schools  of  which  the  Hannover  course 
may  be  taken  as  a  type  indicates  that 
the  integrated  .subject  matter  in  natu¬ 
ral  science  is  planned  around  units  of 
study  on  life  communities.  These  ex¬ 
hibit  with  one  another  a  continuous 
succession  of  development.  Closer 
relation  is  thus  brought  out  between 
the  various  branches  of  natural  sci¬ 
ence  and  from  these  to  the  other  sub¬ 
jects  of  instruction. 


The  nearest  approach  to  the  Ger¬ 
man  method  in  America  is  the  school 
and  home  garden  activities.  In  prac¬ 
tically  all  the  American  courses  the 
study  of  garden  plants  including  the 
study  of  the  plants  surrounding  the 
home  is  placed  on  an  equal  footing 
with  the  study’  of  native  plants. 
School  gardens  have  become  an  impor¬ 
tant  factor  in  elementary  science  in¬ 
struction  especially  in  the  large  cities. 
For  instance,  in  the  city  of  Boston, 
there  is  a  school  garden  in  every  dis¬ 
trict  with  a  single  exception.  In  this 
district  there  is  no  available  plot  for 
garden  purposes.  In  the  city  of  New 
York  the  sum  of  $3,000,000  is  in¬ 
vested  in  Nature  Gardens,  as  they  are 
called.  Gardens  are  located  in  every 
section  of  the  city  with  a  grand  total 
of  362.  Besides  the  regular  gardens 
there  are  classroom  gardens,  lawn 
areas  on  school  grounds,  nature  rooms, 
and  studies  of  special  areas  in  the 
extensive  park  system  of  the  city. 
Hen  from  the  unemployed  labor  fur¬ 
nished  by  the  park  department  and 
the  board  of  education  help  in  the 
heavy  work  of  garden  preparation 
while  the  work  is  being  extended. 

Recent  surveys  of  science  work  in 
the  upper  grades  and  in  the  secondary 
schools  indicate  that  there  is  a  tend¬ 
ency  toward  a  sequence  in  science 
work  throughout  the  entire  public 
school  curriculum.  As  the  environ¬ 
ment  of  the  people  is  changing  from 
the  natural  to  the  scientific  the  science 
instruction  in  the  schools  is  also 
changing.  Pupils  are  led  to  become 
interested  in  their  environment,  and 
to  enjoy  it.  They  are  learning  how 
to  use  it  for  their  own  good  and  for 
the  good  of  the  community  in  which 
they  live. 


•  Taken  from  “Natural  Science  Education  In  the  German  Elementary  Schools,”  by  Lois  Meier, 
Ph.D.  Columbia  University  Publication  No.  446. 
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Biology,” 

O  the  biologist,  trained  to  apply 
his  biological  principles  at  every 
turn  of  life,  travel  is  ever  of 
interest.  With  the  memory  of  Rome's 
downfall  attributed  to  malaria  infect¬ 
ing  Rome’s  invincible  army  and  weak¬ 
ening  it  beyond  help;  with  the  central¬ 
izing  of  the  government  of  France  by 
Richelieu  who  came  into  power  due 
to  the  death  of  de  Luvnes,  his  prede¬ 
cessor,  who  died  of  a  preventable  bio¬ 
logical  infection  ;  and  with  every  close 
observer  of  Latin  America  insisting 
that  there  is  a  period  of  unprece¬ 
dented  development  ahead  of  her  now 
that  the  biologists  have  overcome  the 
dread  scourge  of  yellow  fever, — a 
short  survey  of  the  biological  progress 
in  South  America  should  lie  of  some 
interest,  especially  to  students  of  geog¬ 
raphy  and  of  history,  so  that  they  may 
understand  Ix'tter  some  of  the  inter¬ 
relationships  lietween  science  and  gov¬ 
ernment  and  l»etween  literature  and 
history. 

It  is  essential  that  one  mention  first 
the  education  of  the  people  on  the 
Southern  continent,  for  it  is  a  lack  of 
knowledge  of  just  this  very  point 
which  makes  for  a  lack  of  understand¬ 
ing  lx*tween  the  two  peoples. 

Our  own  Doctors  William  Mayo 
and  Franklin  B.  ^lartin,  the  latter, 
founder  and  director  general  of  the 
American  College  of  Surgeons,  in 
their  little  l)ook  “South  America  from 


ete.,  etc. 

a  Surgwn’s  Point  of  View”  published 
a  few  years  back,  after  a  visit  to 
South  American  hospitals  and  medi¬ 
cal  schools,  insist  that  many  of  the 
ablest  medical  men  in  North  America 
would  be  unable  to  pass  some  of  the 
lesser  e.xaminations  at  these  institu¬ 
tions.  They  mention  that  in  at  least 
two  of  these  countries  no  non-Latin 
has  ever  lK*en  able  to  pass  the  state 
l)oard  examinations  to  practice  medi¬ 
cine.  This  is  not  Invause  the  Latin 
is  so  sup(*rior  to  the  non-Latin,  but 
because  of  the  great  traditional  back¬ 
ground  of  culture  which  has,  because 
of  the  tremendous  influence  of  the 
French,  taken  on  the  French  concept 
of  a  necessary  logical  working-out  of 
every  theory  before  it  is  considered  as 
worthwhile. 

The  primary  sch<K»ls  in  most  coun¬ 
tries  in  the  southern  hemisphere  have 
a  five  or  six  year  course,  followed  by 
six  years  of  secondary  education  and 
six  or  seven  years  in  the  university. 
When  it  is  considered  that  in  medi¬ 
cine,  onlv  alxnit  83  students  out  of  a 
1000  who  go  in  for  the.se  six  or  seven 
years  of  study  rcallv  get  through  in 
the  specified  time,  it  means  that  the 
course  is  so  detailed  and  thorough  that 
only  the  most  gifted  students  can  pos¬ 
sibly  make  it  at  all,  even  many  of 
these  lx‘ing  obliged  to  take  from  eight 
to  ten  years  to  finish  the  course. 

It  is  of  interest  to  note,  here,  that 
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when  Harvard  University  was  de¬ 
manding  only  about  one  year  of  law 
and  two  of  medicine,  these  South 
American  universities  had  a  six-year 
course  in  law'  and  seven  and  eight  in 
medicine. 

The  Latin  American’s  educational 
background  extends  back  for  several 
hundred  years — for  the  oldest  univer- 
gity  in  any  of  the  America’s  is  that 
of  San  ^farco  in  Lima,  Peru,  founded 
in  1551.  Think  of  it,  only  59  years 
after  the  discovery  of  America,  these 
old  Spaniards  already  felt  the  neces¬ 
sity  of  having  their  leaders  receive  the 
best  instruction  obtainable  —  even  in 
the  wilderness.  The  second  oldest 
university  is  that  of  Cordoba  in  the 
Argentine,  founded  in  1G18.  The 
third  oldest  is  that  of  Sucre  in  Boli¬ 
via,  founded  in  1023.  Finally,  thir¬ 
teen  years  after  the  last-mentioned 
institution  came  into  Inung — namely 
in  1630 — did  North  America  get  its 
Harvanl  and  not  until  1701  did  Yale 
come  into  existence. 

In  Latin  America,  as  in  other  na¬ 
tions,  geograj)hical  influence  plays  a 
leading  role  in  scientific  work,  (treat 
areas  but  slightly  populated,  w'ith 
practically  all  pioneer  w'ork  still  to  Ix' 
done,  such  as  one  finds  in  Mexico, 
Central  America,  Brazil,  T’^ruguay, 
Argentina,  Chile,  Bolivia,  Paraguay, 
Peru,  Colombia,  Venezuela,  and  Ecua¬ 
dor,  contain  so  much  unknown,  inter¬ 
esting,  and  valuable  material,  that  the 
few’  scientific  exjieditions  sent  to  those 
regions  have  been  able  to  present  but 
an  infinitesimal  glimpse  of  w'hat  may 
yet  be  discovered. 

As  the  tropics  and  the  semitropics 
have  for  the  most  part  a  luxuriant 
flora  and  fauna,  w’ith  an  endless  vari¬ 
ety  of  types  and  forms,  undoubtedly 


many  intermediate  hosts  of  parasites 
at  present  unknown  are  to  be  sought 
here,  which  in  turn,  are  likely  to 
throw’  light  on  many  unsolved  present- 
day  problems. 

Then,  too,  in  a  country  w’here  all 
men  must  do  pioneer  w’ork  of  some 
nature,  the  first  consideration  is  that 
of  earning  one’s  daily  bread,  and  if 
any  time  remains,  then,  and  only  then, 
is  such  time  applied  tow’ard  set'king 
relief  from  immediate  suffering;  for 
in  all  new’  countries  the  medical  man 
is  the  scientist.  Specialization  cannot 
come  until  later.  Consequently,  one 
notes  in  these  regions  an  attempt  to 
classify  plants  and  animals  thus  far 
found  and  described.  Great  emphasis 
is  placed  on  medicinal  plants,  and  so 
the  first  specialization  produces  bota¬ 
nists,  who,  from  medicinal  plants, 
proceed  to  the  study  of  agriculture. 
In  the  bulletins  of  the  respective  sec¬ 
retaries  of  agriculture,  one  may  learn 
of  W’hat  is  done  in  each  country. 

On  the  animal  side,  the  problem  of 
animal  breeding  and  the  veterinari¬ 
an’s  w’ork  in  trying  to  prevent  epi¬ 
demics  among  stock — the  raising  of 
w’hich  is  the  principal  industry  in 
some  of  these  countries — looms  high, 
and  this  work,  too,  is  under  the  direc¬ 
tion  of  the  various  departments  of 
agriculture  and  of  animal  husbandry. 

The  work  on  animals  that  affects 
the  health  of  man  is  seen,  for  ex¬ 
ample,  at  the  University  of  C!ordoba 
(.Argentina)  w’here  at  some  seasons  of 
the  year  as  many  as  200  people  daily 
apply  for  anti-rabies  treatment.  In 
the  hinterland  of  Brazil,  great  niim- 
Ikts  of  venomous  insects  and  reptiles 
are  a  constant  source  of  injury  to  the 
]>opulace.  It  is  but  natural  then  that 
the  study  of  such  problems  is  consid 
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ered  of  preeminent  importance.  Only 
a  few  years  ago  yellow  fever  was  one 
of  the  dread  scourges  which  sent  shud¬ 
ders  down  the  spinal  cord  of  most 
people  contemplating  even  a  visit  to 
the  most  beautiful  city  of  all  the 
Americas,  Rio  de  Janeiro;  while  the 
stories  of  the  endemic  centers  of  ty¬ 
phoid  and  various  tropical  fevers  kept 
many  away. 

Now  Rio  de  Janeiro,  as  well  as  all 
other  South  American  cities  where  the 
population  is  sufficiently  dense  to  af¬ 
ford  a  health  department,  has  over¬ 
come  its  yellow  fever  epidemics,  while 
the  endemic  centers  of  typhoid  hold 
little  terror.  Snake  bites  and  bites  of 
poisonous  spiders  no  longer  mean 
death,  and  territory  that  was  consid¬ 
ered  absolutely  impossible  for  man’s 
habitation  has  become  a  growing  cen¬ 
ter  of  beauty  and  even  of  health. 

Outstanding  as  the  most  spectacu¬ 
lar  scientific  work  in  all  Latin  Amer¬ 
ica  is  the  snake  farm  of  Dr.  Vital 
Brazil,  founded  at  Butantan,  on  the 
outskirts  of  Sao  Paulo,  in  Brazil.  All 
other  snake  farms  of  the  world,  every 
one  of  whose  founders  were  students 
of  Dr.  Brazil,  drew  their  inspiration 
from  this  remarkable  mother  institu¬ 
tion. 

Here  one  finds  as  many  as  10,000 
snakes  at  one  time,  sent  in  by  inhabi¬ 
tants  from  all  regions  of  the  country. 
Payment  for  the  snakes  is  made  with 
little  vials  of  antivenin  which  means 
so  much  in  the  interior  of  the  country 
where  snakes  are  many  and  physicians 
few. 

In  the  museum  on  this  farm  are 
specimens  of  all  those  types  and  forms 
of  reptiles  and  spiders  found  in  the 
country,  together  with  models  of  the 


lesions  formed  in  man  by  their  re¬ 
spective  bites. 

Rio  de  Janeiro  has  a  great  research 
institution,  known  as  the  Institute 
Oswaldo  Cruz,  brought  into  existence 
by,  and  named  after,  the  man  who 
founded  it — Oswaldo  Cruz.  To  him, 
not  only  Rio  de  Janeiro,  but  all  the 
tropics  owe  an  everlasting  debt  of 
gratitude  for  changing  yellow  fever 
from  the  most  feared  and  from  an 
ever-recurring  epidemic  to  an  almost 
unknown  disease. 

The  present  director  of  the  Insti¬ 
tute  is  Dr.  Carlos  Chagas,  the  discov¬ 
erer  of  the  parasite  which  is  the  cause 
of  Chagas  Disease,  named  after  its 
discoverer.  This  tropical  di.sease, 
characterized  by  enlarged  glands, 
anaemia,  and  heretofore  by  death,  is 
no  longer  invariably  fatal. 

Dr.  Chagas  is  a  man  of  tremendous 
energv',  and  after  what  we  Northern¬ 
ers  have  usually  thought  of  the  enerv¬ 
ating  influence  of  the  tropics,  one  ha;< 
but  to  meet  their  great  men  to  find 
that,  as  usual,  most  popular  ideas  are 
100  per  cent,  wrong. 

Another  man,  part  and  parcel  of 
the  Institute,  is  Dr.  Adolph  Lutz,  who 
is  one  of  the  very  few  South  Ameri¬ 
cans  ever  asked  to  lecture  in  North 
America.  He  was  brought  to  the 
United  States  by  the  American  Philo¬ 
sophical  Society  to  speak  at  the  Bi¬ 
centenary  Celebration  in  1927.  The 
work  of  Dr.  Lutz  covers  a  period  of  a 
full  half  century,  during  which  time 
he  has  made  thousands  of  investiga¬ 
tions  on  tropical  parasitic  forms  of 
life. 

Although  the  Institute  is  very  large 
and  employs  several  hundred  men,  it 
can  furnish  only  enough  sera  for  the 
army  and  navy.  Private  institutions 
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of  an  industrial  nature  funiish  the 
balance  as  needed  by  the  medical  pro¬ 
fession  in  its  private  practice.  Dr. 
Vital  Brazil  has  founded  one  of  these 
industrial  institutes  in  Xictheroy,  a 
suburb  of  Rio  de  Janeiro. 

In  the  typhoid  endemic  regions, 
typhoid  injections  are  given  only  to 
those  who  wish  them.  As  these  in¬ 
jections  are  not  compulsory,  and  as 
there  should  be  three  injections  with 
an  intervening  interval  of  several 
days,  many  who  have  had  but  one  or 
two  injections  do  not  return,  espe¬ 
cially  if  they  felt  any  unpleasant  sen¬ 
sations  after  the  tirst  ones.  The 
Brazilians  eonse<piently  set  to  work 
on  a  new  method  of  prevention  which 
would  appeal  to  the  populace.  They 
now  are  experimenting  on  a  method 
by  which  the  patient  takes  capsules 
containing  the  preventive  substance 
internally.  Thus  far,  the  results  seem 
to  warrant  the  belief  that  this  method 
will  become  wridely  used  in  the  future. 

Malaria  also  is  ever  present  in  the 
tropics  and  the  semi-tropics.  We  are 
accustomed  to  think  only  of  the  Ano¬ 
pheles  mosquito  as  carrying  the  dis¬ 
ease,  but  it  is  interesting  to  know  that 
the  men  working  under  the  auspices 
of  the  Rockefeller  Institute  in  Brazil 
and  in  the  Argentine,  have  found  sev¬ 
eral  other  species  which  also  carry  the 
diseas**.  These  workers  have  thus 
added  much  to  our  supposed  knowl¬ 
edge  of  what  we  liad  considered  a 
more  or  less  closed  chapter  in  medi¬ 
cine. 

Other  diseases  requiring  immediate 
study  on  account  of  their  prevalence 
are  tropical  splenomegaly,  chronic 
ulcerative  processes  of  the  skin,  lep¬ 
rosy,  and  syphilis.  Hookworm  is 


quite  common  as  is  also  beriberi, 
dysentery,  and  smallpox. 

Buenos  Aires  (Argentina)  has  a 
great  Biological  Institute  which  is  a 
part  of  the  National  Health  Depart¬ 
ment.  Here,  as  in  the  Oswaldo  Cruz 
Institute,  preventive  as  well  as  cura¬ 
tive  work  of  disease  is  undertaken. 
An  idea  of  the  (piantity  of  work  per¬ 
formed,  and  the  rapid  growth  of  such 
institutes  can  be  gauged  by  the  fact 
that  but  five  years  ago  the  institute 
needed  but  18,000  units  of  one  type 
of  serum  alone  and  that  in  these  five 
years  the  amount  necessary  to  supply 
the  demand  has  increased  more  than 
thirty  times  that  sum. 

At  the  present  time,  the  physico¬ 
chemical  laboratories  of  the  institute, 
under  the  direction  of  Dr.  Paul  Wer¬ 
nicke,  prepare  more  than  25,000  units 
of  insulin  a  year. 

This  Argentine  Institute  also  pre¬ 
pares  antivenin  for  snake  and  spider 
bites,  but  such  work  is  rather  subordi¬ 
nate  to  its  other  biological  effort. 

At  all  of  the  Argentine  medical 
schools  research  of  various  kinds  is 
carried  on,  the  pathway  dowm  which 
the  experimentation  follows  being  de¬ 
termined  by  local  conditions.  Rosario 
is  an  industrial  center.  Therefore, 
one  looks  for  investigative  work  pecu¬ 
liar  to  an  industrial  region.  Cordoba 
is  experimenting  with  new  anti-rabies 
sera  and  finding  success,  for,  as  stated 
before,  sometimes  as  many  as  two  hun¬ 
dred  people  who  have  been  bitten  by 
dogs  appear  at  this  institute  in  a 
single  day. 

A  little  to  the  north  of  Cordoba  is 
an  inland  salt  sea,  called  Mar  Chi- 
quita,  which  Argentine  scientists 
claim  has  the  greatest  concentration 
of  salt  of  any  sea  in  the  world.  A 
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single  insect  form  is  the  only  living 
organism  ever  found  in  this  lake 
whose  water  is  made  up  of  29  per 
cent.  salt. 

An  Argentine  worker  of  the  Uni¬ 
versity  of  Buenos  Aires,  C.  Jakob,  is 
known  the  w'orld  over  for  his  excellent 
work  on  the  nervous  system,  and  Ber¬ 
nardo  Iloussay  of  the  same  university 
is  often  mentioned  in  American  scien¬ 
tific  papers. 

In  Chile,  the  most  important  bio¬ 
logical  W’ork  was  done  by  their  great 
entomologist,  Carlos  E.  Porter,  who 
for  sixteen  years,  patiently  worked 
out  the  complete  life  history  of  Chile’s 
only  venomous  spider  Latrodectos 
Formidabilis.  This  work  was  pul)- 
lished  in  1902.  Dr.  Porter’s  scienti¬ 
fic  contributions  are  analyzed  and 
evaluated  in  Bibliografia  ChiJetm  ra- 
zonade  de  Ciencia  NaturaJes. 

At  the  University  of  Chile,  Profes¬ 
sor  Juan  Noe’s  work  in  physiology  is 
considered  of  great  value.  He  is  an 
indomitable  w’orker,  w'hile  A.  Lip- 
sehiitz  of  the  new  medical  school  in 
Concepcion,  and  late  of  the  Univer¬ 
sity  of  Elmland,  Russia,  is  noted  for 
his  work  on  gland  transplantation, 
and  for  his  gathering  into  one  volume 


all  the  known  work  in  his  field  of 
effort. 

In  Cuba,  the  work  of  Dr.  Carlos 
Finlay  foreshadowed  all  modern  ex¬ 
perimentation  in  yellow  fever.  Dr. 
Finlay  and  Major  Walter  Reed  are  to 
the  study  of  yellow  fever  what  Ross 
and  Manson  are  to  the  study  of  ma¬ 
laria. 

In  Central  America,  Costa  Rica  is 
considered  by  Science  as  the  most 
advanced  in  the  natural  sciences,  for 
that  country  has  brought  in  various 
eminent  workers  of  other  lands  to 
start  its  own  men  down  the  newer  sci¬ 
entific  paths,  and  has  not  only  fol¬ 
lowed  their  lead  but  has  shown  its 
appreciation  by  the  many  public 
honors  rendered  them. 

In  Mexico  the  work  has  again  cen¬ 
tered  around  the  classification  of  food 
plants,  of  medicinal  plants,  and  in 
agricultural  effort.  Professor  A.  L. 
Herrera  has,  however,  developed  what 
he  calls  a  new  biological  science, 
named  La  Plasmogenia.  He  has  been 
able  to  simulate  living  organisms  by 
a  numlier  of  oil  droplets,  and  from 
his  findings  has  attempted  to  work 
out  a  mechanistic  philosophy  of  life. 
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Before  ISTO  chemistry  was 
taujrht  without  individual  labo¬ 
ratory  work  on  the  part  of  the 
students.  During  the  subsequent 
period  when  the  colleges  dominated 
the  teaching  of  chemistry  in  high 
schools,  individual  lalxiratory  work 
flourished,  with  the  not-to-be-sur- 
prised-at  results  that  experimentation 
by  the  pupils  was  in  many  cases  much 
overdone.  During  the  last  two  de¬ 
cades,  the  pendulum  has  been  swing¬ 
ing  back  from  the  excess  of  laboratory 
work  to  a  more  sane  balance  between 
individual  laboratory  work  and  so- 
called  classroom  work,  be  the  latter 
recitation  of  the  well-known  question- 
and-answer  type,  discussion  of  text 
matter  in  the  light  of  lalxiratory  expe¬ 
rience,  supervised  study,  cooperative 
teacher-student  study  of  the  subject 
matter,  or  any  of  the  many  modifica¬ 
tions  of  instruction  employed  today. 

This  better  balance  between  labora¬ 
tory  instruction  and  class  work  is 
doubtless  due  in  large  measure  to  the 
fact  that,  as  the  influence  of  the  col¬ 
leges  over  secondary  school  teaching 
waned  in  the  early  part  of  this  cen¬ 
tury,  the  secondary  school  teachers 
themselves  took  up  the  problem  of 
what,  how  much,  when,  and  how  chem¬ 

159 


istry  should  be  taught  in  secondary 
schools.  They  recognized  that  the 
teaching  of  chemistry  in  high  schools 
ivas  an  entirely  different  problem 
from  teaching  the  same  subject  to  col¬ 
lege  students,  and  they  took  up  the 
investigation  of  what  w'as  primarily 
their  problem,  sometimes  individually, 
sometimes  in  committee,  and  some¬ 
times  as  a  function  of  teacher  associa¬ 
tions  to  w'hich  they  belonged. 

One  such  line  of  investigation 
sought  to  study  the  laboratory,  its 
conduct,  content,  and  relation  to  the 
text-book  work  of  the  class  as  carried 
on  largely,  but  not  exclusively,  in  the 
New  England  states.  The  data  were 
obtained  from  about  one  hundred 
schools,  including  public  and  private, 
large  city  and  small  country  high 
schools,  classical,  technical,  vocational, 
and  denominational  schools.  This 
gave  a  good  cross-section  of  the  chem¬ 
istry-teaching  field. 

About  08  percent  of  the  teachers 
who  answ’cred  felt  that  a  first-year 
course  could  not  be  given  without  in¬ 
dividual  laboratory  work  which  sup- 
|>orts  the  premise  that  laboratory 
work  is  an  essential  part  of  instruc¬ 
tion  in  chemistry.  This  should  be 
self-evident  but  the  statement  bears 
repeating  in  these  days  when  one  oc- 
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casionally  hears  the  pronouncement 
that  individual  laboratory  work  is  a 
relic  of  the  past  and  that  the  lecture- 
demonstration  method  is  the  only  way 
to  teach  chemistry. 

The  fact  that  about  thirty  percent 
of  the  teachers  taking  part  in  the  in¬ 
vestigation  referred  to  used  their  own 
notes  in  preference  to  choosing  from 
over  a  dozen  printed  laboratory  man¬ 
uals  listed,  shows  that  a  large  num¬ 
ber  of  teachers  are  dissatisfied  with 
the  manuals  on  the  market  and  are 
trying  to  adapt  their  work  to  the 
needs  of  their  pupils. 

About  three  quarters  of  the  teachers 
feel  that  class  work  and  laboratory 
work  should  be  kept  as  close  together 
as  possible,  and  that  in  general  the 
laboratory  work  should  precede  the 
textbook  consideration  of  the  topic. 
In  some  schools  local  conditions  do 
not  allow  as  close  a  tie-up  as  is  con¬ 
sistent  with  good  teaching. 

If  laboratory  work  is  to  be  of  real 
value,  it  should  be  recorded  in  some 
more  or  less  pt‘rmanent  form,  be  it 
notebook,  record  or  report.  About 
two-fifths  of  the  teachers  reporting 
rtHjuire  their  students  to  use  a  bound 
blank  notebook  in  which  they  write 
complete  records  of  the  experiments 
in  their  own  words  and  in  essay  type. 
About  one-fifth  use  loose-leaf  note¬ 
books  or  alternate  blank-page  manu¬ 
als,  usually  with  printed  paragraph 
headings,  the  paragraphs  to  be  writ¬ 
ten  in  full,  though  some  prefer  blank 
spaces  to  be  filled  in  with  very  brief 
answers.  About  two-fifths  use  a  spe¬ 
cial  kind  of  notebook.  Kinds  men¬ 
tioned  included:  (1)  composition 
paper  punched  after  the  record  is 
written,  (2)  separate  sheets  for  daily 
reports,  (3)  optional  with  the  student. 


(4)  loose-leaf  with  printed  directions, 

(5)  loose-leaf  with  directions  partly 
printed  and  partly  dictated,  (6)  loose- 
leaf  with  all  directions  copied  by  the 
student,  (7)  loose-leaf  with  mimeo¬ 
graphed  directions,  and  (8)  loose-leaf 
with  printed  directions  and  with  in¬ 
terleaved  blank  sheets. 

The  majority  of  the  teachers  re¬ 
quired  a  rather  full  and  complete  rec¬ 
ord  of  the  experiment  consisting  of 
brief  answers  in  the  form  of  complete 
sentences.  A  formal  literary  produc¬ 
tion  was  not  looked  upon  with  favor. 
The  type  of  notebook  which  requires 
only  the  writing  in  of  a  word,  a  for¬ 
mula,  or  an  equation  was  emphati¬ 
cally  out  of  favor.  The  inclusion  of 
material  not  gained  from  the  experi¬ 
ment  but  culled  from  the  textbook  was 
in  general  not  encouraged.  As  one 
teacher  put  it,  “The  lalwratory  note- 
lx)ok  should  contain  a  record  of  what 
the  student  did  in  the  laboratory  and 
what  he  concluded  therefrom.”  The 
main  purpose  of  the  report  or  record 
is,  then,  not  to  verify  the  statements 
in  the  text  but  “to  have  a  record  for 
further  studv”  and  “to  make  the  pu¬ 
pil  think  clearly  what  he  is  doing,  to 
make  him  crystallize  his  thought  to 
help  him  remember  what  he  has  done, 
and  to  show  him  the  value  of  a  perma¬ 
nent,  complete,  and  accurate  record.” 
When  students  are  guided  by  para¬ 
graph  headings,  these  usually  include 
materials  used,  description  of  proce¬ 
dure,  observations  or  results,  and  con¬ 
clusion.  About  two-thirds  of  the 
teachers  require  that  the  report  be 
\vritten  in  the  laboratory.  The  time 
of  handing  in  the  report  varies  from 
each  period  to  once  in  four  or  six 
weeks,  but  the  majority  require  the 
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reports  within  two  days  of  the  time 
the  experiment  is  performed. 

In  over  three-quarters  of  the  cases, 
the  report  of  the  experiment  is  in- 
8peete<l  by  the  head  chemistry  teacher 
or  the  teacher  under  whom  the  work 
was  done.  Except  in  those  cases 
where  the  instructor  inspects  the  note¬ 
book  on  the  spot  during  the  period 
the  time  required  for  inspecting  25 
records  varied  from  15  to  200  min¬ 
utes.  In  the  majority  of  cases  the 
students  are  required  to  make  the  nec¬ 
essary  corrections  and  then  checked 
up  to  see  that  the  corrections  have 
been  made.  The  reports  of  the  experi¬ 
ments  are  discussed  in  class  by  about 
three-(juarter8  of  the  teachers.  The 
same  proportion  give  a  grade  in  the 
laboratory  work,  though  this  is  deter¬ 
mined  in  a  variety  of  ways. 

The  record  of  laboratory  work  natu¬ 
rally  varies  with  the  type  of  school, 
and  its  exact  form  depends  upon  a 
number  of  factors,  among  which 
might  be  mentioned: 

(1)  the  use  to  which  the  record  is 
to  be  put ; 

(2)  the  time  available  for  its  prep¬ 
aration  ; 

(3)  working  conditions  in  the  in¬ 
dividual  schools; 

(4)  the  textbook  requirements  of 
the  school  system; 

(5)  the  training  and  mental  pref¬ 
erences  of  the  teacher;  and 

(6)  the  equipment  of  the  labora¬ 
tory  with  respect  to  apparatus  and 
chemicals. 

It  is  evident,  therefore,  (1)  that 
notebooks  may  vary  greatly,  (2)  that 
two  radically  different  tvpes  may  be 
equally  serviceable  under  different 
conditions,  and  (3)  that  it  is  clearly 
impossible  and  unfair  to  say  that  a 


certain  type  of  notebook  or  record  is 
exclusively  superior  to  all  other  kinds. 

The  great  object  of  the  laboratory 
course  is  to  train  the  student  to  think 
in  the  domain  of  chemistry.  Simply 
performing  an  experiment  is  only  a 
means  to  this  end.  The  results  of  the 
experiment  should  be  discussed  to  see 
that  the  student  is  really  using  his 
mind  and  learning  to  think  and  to 
draw  correct  conclusions. 

The  teacher  is  often  so  much  over¬ 
whelmed  with  detailed  corrections  of 
notebooks  and  keeping  detailed  book 
system  of  grading  as  to  create  a  tend¬ 
ency  in  the  student’s  mind  to  think 
more  of  grades,  “treating  the  course 
as  a  sort  of  checker  game  to  get  into 
the  king  row  of  the  high  grade  and 
to  hinder  the  vitality,  inspiration,  and 
spontaneity  of  the  teacher.  The  teacher 
should  be  in  fine  condition  for  the  per¬ 
sonal  touch,  and  the  student  not  fear¬ 
ful  of  grades.  Too  much  grading  is 
often  the  weapon  of  a  poor  teacher.” 

As  to  the  content  of  the  course  the 
teachers  who  think  the  course  should 
consist  primarily  of  non-metals  win 
by  five  to  one  over  those  who  favor 
metals  primarily.  A  large  majority 
would  have  both,  with  considerable 
stress  on  non-metals.  This  naturally 
determines  largely  the  type  of  experi¬ 
ments  to  be  done  by  the  students. 

The  time  allowed  for  elementary 
chemistry  varies  widely  in  different 
schools.  The  smallest  number  of  peri¬ 
ods  was  100;  the  largest  360;  the 
average  210.  Regarding  the  length  of 
each  period  the  shortest  was  35  min¬ 
utes;  the  longest  80  minutes;  the  av¬ 
erage  45  minutes.  The  ideal  ratio  of 
laboratory  work  to  recitation  work 
brought  out  a  wide  discrepancy  of 
answers.  Sixteen  thought  a  1 : 1  ratio 
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about  right;  nine  favored  twice  aa 
much  time  for  recitation  as  for  labo¬ 
ratory;  eleven  thought  a  2:3  ratio  of 
laboratory  to  recitation  best.  In  this 
connection  it  was  evident  that  school 
administrators  are  often  not  yet  awake 
to  the  fact  that  both  student  and 
teacher  are  entitled  to  full  clock  hour 
credit  for  laboratory  work.  Labora¬ 
tory  work  properly  conducted  and  ac¬ 
companied  by  that  judicious  question¬ 
ing  and  guidance  at  the  laboratory 
table  which  makes  of  the  period  a 
time  of  real  instruction  instead  of  an 
interesting  period  of  aimless  test-tub¬ 
ing  can  bear  just  as  much  fruit  as 
the  same  length  of  time  spent  in  reci¬ 
tation  of  the  usual  type. 

The  number  of  experiments  per¬ 
formed  by  the  pupils  varied  from  30 
for  the  lowest  to  105  for  the  highest, 
with  52  as  an  averag(*.  Of  these  a 
few  should  be  quantitative  experi¬ 
ments.  The  following  seem  to  be  the 
favorites  in  order  of  preference:  re¬ 
acting  weight  of  a  metal,  percent  of 
water  of  hydration,  neutralization  by 
titration,  composition  of  air,  and 
weight  of  a  liter  of  oxygen.  Seventy- 
five  other  quantitative  e.xperiments 
were  listed  showing  that  if  the  abili¬ 
ties  of  the  class  warrant  it,  there  is 
abundant  material  to  choose  from. 
One  aspect  of  quantitative  work  too 
often  disregarded  is  the  proper  per¬ 
centage  of  error  to  accept  in  student 
work.  Naturally  the  percentage  of 
error  varies  according  to  the  e.xperi- 
ment.  Certainly  no  greater  accuracy 
can  Ik*  had  legitimately  than  the  appa¬ 
ratus  permits,  and  then  some  allow¬ 
ance  must  be  made  for  inexperience 
on  the  part  of  the  student.  In  the 
case  of  unsatisfactory  results  four 


times  as  many  teachers  require  repe¬ 
tition  as  those  who  “let  it  go.” 

High  school  teachers  are  present  in 
the  laboratory  more  for  the  purpose 
of  giving  helpful  suggestion  and  to 
question  the  pupils  than  they  are  to  i 
prevent  disorder  and  to  see  that  the 
pupils  keep  at  work.  Demonstration 
of  the  experiment  by  the  teacher  in 
front  of  the  pupils  before  they  try  it 
is  considered  a  waste  of  time,  except 
at  the  beginning  of  the  year  or  with 
very  complicated  apparatus. 

It  should  be  self-evident  that  a 
chemistry  teacher  should  be  provided 
the  needed  time  and  assistance  to  pre¬ 
pare  properly  for  his  lecture  (>xperi- 
ments  and  for  the  students’  laboratory 
work,  but  practice  seems  to  show  that 
many  teachers  are  required  to  take 
the  time  for  such  preparations  outside 
of  a  full-time  teaching  schedule. 

The  purpose  of  an  experiment  by 
general  consent  seems  to  include  em¬ 
phasis  on  (1)  the  preparation  of  sub¬ 
stances,  (2)  the  properties  of  sub¬ 
stances,  (3)  the  recognition  of  sub¬ 
stances,  (4)  the  chemical  principles 
involved  in  the  reaction,  (5)  labora¬ 
tory  technique,  and  (fi)  scientific 
methods  of  thinking  or  reasoning. 

Alwut  four-fifths  of  the  teachers 
consider  that  what  the  students  gain 
from  the  experiments  is  commensu¬ 
rate  (1)  with  the  amount  of  time  and 
energy  they  (the  teachers)  devote  to 
laboratory  work  and  (2)  with  the 
financial  outlay  of  the  school  or  com¬ 
munity  in  supplying  and  equipping 
the  laboratory.  This  speaks  well  for 
the  morale,  self  sacrifice  and  educa¬ 
tional  leader.ship  of  the  teachers. 

Jn  conclusion  it  is  appropriate  to 
refer  to  the  remarks  of  G.  T.  Frank¬ 
lin  ill  School  Science  and  Mathe- 
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matics,  January,  1933,  page  85, 
where  he  points  out  that  “the  teach¬ 
ing  of  chemistry  without  individual 
lateratory  work  is  not  real  chemistry 
instruction  and  has  doubtful  cultural 
value,”  that  to  abandon  individual 
laboratory  work  “is  unthinkable,” 
that  to  improve  it  is  a  “worthy  aim,” 
that  “the  lecture  demonstration  meth¬ 
od  should  not  be  a  substitute  method 


but  an  addition  method,”  and  that 
“individual  laboratory  work  is  best 
adapted  to  the  needs  of  pupils  from 
a  common  sense  basis.” 

The  remarks  quoted  in  the  preced¬ 
ing  paragraph  are  amply  borne  out 
by  the  data  in  this  article;  they  are 
culled  from  the  investigation  carried 
out  by  the  New  England  Association 
of  Chemistry  Teachers. 
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HOW  shall  we  teach  Biology ? 
This  primary  question  implies 
that  we,  as  teachers,  under¬ 
stand  the  procedure  of  teaching  and 
that  any  article  with  the  above  title 
is  merely  one  more  application  of  gen¬ 
erally  accepted  principles  to  the  con¬ 
tent  of  a  particular  subject — Biology. 

This  article  however  does  not  pur¬ 
port  to  offer  one  more  variation  of 
generally  accepted  methods,  but  at  the 
outset  raises  the  objection  that  we 
have  scarcely  begun  to  know  how  to 
teach.  This  is  hardly  a  radical  view 
since  it  is  a  corollary  to  the  statement 
attributed  to  ex-President  Lowell  of 
Harvard  that  the  high  schools  do  not 
educate.  Further,  it  is  in  keeping 
with  the  implication  of  the  Forum’s 
question  of  several  years  ago,  “What 
is  wrong  with  our  schools  ?” 

The  method  and  reasons  herein  re¬ 
corded  would  be  offered  with  some 
hesitancy  did  not  the  writer  recall  the 
conviction  of  Professor  Charles  II. 
Judd  of  Chicago,  expressed  at  a  recent 
National  Educational  Association  Con¬ 
ference  in  Boston.  He  advised  that 
any  improvement  in  teaching  must 


come  from  the  teachers  themselves. 
How  we  shall  teach  will  obviously  be 
an  improvement  upon  present  prac¬ 
tice  and  the  day  is  yet  far  distant 
w’hen  we  shall  approach  a  class  with 
all  the  scientific  certainty  that  a  for- 
mularized  psychology  will  bring. 

In  this  attempt  at  improvement  cer¬ 
tain  psychological  facts  have  seemed 
to  the  writer  to  be  fundamental  in 
either  a  teaching  or  learning  situation 
and  they  are  offered  in  brief: 

1.  That  there  is  an  objective 
(quasi-passive)  and  a  subjective  (ac¬ 
tive  or  productive)  state  of  the  hu¬ 
man  mind. 

2.  That  the  subjective  state — that 
maintained  during  recall  —  differs 
from,  and  cannot  be  assumed  simul¬ 
taneously  with,  the  objective  state  — 
that  evidenced  while  examining  or 
learning. 

3.  That  the  product  of  the  mind 
in  the  subjective  state  derives  its  qual¬ 
ity  from  the  procedure  in  the  antece¬ 
dent,  related,  objective  state. 

The  summation  of  the  three  formal 
observations  is  nothing  more  than  the 
self-evident  conclusions  that  we  can- 
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uot  talk  and  listen  at  the  same  time 
and  further  that  our  knowledge  de¬ 
pends  upon  previous  learning. 

The  excuse  for  making  the  formal 
distinction  is  solely  that  it  will  ren¬ 
der  8ub8tH|uent  discussion  more  intel¬ 
ligible. 

The  difficulty  with  all  teaching  be¬ 
comes  evident  in  the  recitation  or  ex¬ 
amination  i.e.  the  products  of  pupil 
minds  in  the  subjective  state. 

Admitting  that  a  portion  of  this 
difficulty  comes  from  pupil-shyness  or 
is  due  to  restricted  vocabulary  it  is 
the  experience  of  most  teachers  that 
the  major  problem  is  to“get  the  pupils 
interested”  or  to  get  pupils  to  “devote 
sufficient  time  to  study.”  In  other 
w’ords  the  major  portion  of  the  prob¬ 
lem  is  a  phenomenon  of  the  objective 
state  of  pupils’  minds. 

With  this  analysis  the  writer  set 
out  to  discover  the  characteristics  of 
the  human  mind  in  the  objective  state, 
thinking,  first,  to  remedy  this  defi¬ 
ciency,  and  then,  to  proceed  to  the 
subsequent  aspects  of  the  subjective 
state. 

Obviously  the  attitude  of  the  mind 
in  the  objective  state  is  that  of  in¬ 
quiry.  Inquiry  postulates  questions 
in  even  an  individual  investigation. 
The  language  signs  of  questions  are 
the  interrogatives.  Few  inquiries  are 
completed  with  one  interrogative  in¬ 
volved  —  there  are,  rather,  several 
which  follow  in  slow  or  rapid  succes¬ 
sion. 

With  this  rather  simple  observation 
it  remained  to  discover  how  this  se¬ 
quence  began,  w'hether  it  had  common 
characteristics  in  different  sitiiations 
and  lastly  it  remained  to  note  how 
and  wffien  the  sequence  ended. 

Without  going  into  detail  in  respect 


to  the  evidence  or  experimentation, 
which  are  completely  covered  in  a 
forthcoming  volume  by  the  writer,  the 
conclusion  was  reached  that  every  in¬ 
quiry  is  an  eight-part  process,  with  a 
very  definite  appearance  of  eight  fun¬ 
damental  interrogatives  in  a  more  or 
less  definite  order  depending  upon 
previous  acquisition  of  related  fact. 

They  are,  in  sequence  (but  not  in 
the  order  of  inquiry,  which  is  indi¬ 
cated  by  the  numlx*rs) : 

4.  Who?  Asking  for  authority. 

2.  When  ?  Asking  for  location  in 
time. 

3.  Where?  Asking  for  location 
among  phenomena. 

1.  What?  Asking  for  the  name. 

5.  How?  Asking  for  specific  func¬ 
tion. 

(>.  Why  ?  Asking  for  reasons  or  con¬ 
clusion. 

7.  What  value?  Asking  for  weight 
or  value. 

8.  llow  does  it  concern  me,  or,  do  I 
w’ant  or  accept  ? 

For  want  of  a  more  comprehensible 
phrase  let  us  say  that  the  unit  phe¬ 
nomenon  of  the  human  mind  in  the 
objective  state  is  not  the  single  inter¬ 
rogation  but  rather  the  whole  sequence 
of  the  approach  of  the  uninitiated 
mind. 

While  investigating  the  interroga¬ 
tives  it  occurred  that  there  are  types 
of  questions  which  fall  into  but  three 
categories.  One  example  of  each  will 
serve  to  show  the  distinction. 

“What  color  is  gold  ?”  typifies  the 
first,  calling  for  a  single  characteristic 
of  a  single  object.  Rightly  or  wrongly 
we  have  called  it  the  “spot”  question. 

“What  is  gold?”  demands  its  place¬ 
ment  in  category  and  sufi^ests  the 
completion  of  the  sequence  if  the  ques- 
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tioner  be  uninitiated  in  regard  to  the 
particular  thing  mentioned. 

This  tj'pe  of  question  we  have 
chosen  to  refer  to  as  “vertical”  since 
if  anticipates  a  consideration  down 
and  through  the  fundamental  inter- 
rogatives  of  the  sequence. 

The  third  type  is  often  referred  to 
as  a  comparative  question  and  is  initi¬ 
ated  by  the  interrogative  “which.” 

Since  it  calls  for  a  consideration  of 
one  characteristic  of  all  objects  it  dif¬ 
fers  from  the  vertical  question  which 
seeks  all  characteristics  concerning 
one  object.  To  carry  out  the  analogy 
we  term  comparative  questions  “hori¬ 
zontal.” 

In  classes  of  high  school  sopho¬ 
mores  the  pupils  are  quick  to  catch 
the  distinction  as  this  information  is 
given  to  them  as  a  preliminary  to  any 
mention  of  Biology. 

Once  they  have  come  to  recognize 
the  sequence  through  several  experi¬ 
ments  performed  with  them  to  dis¬ 
cover  how  curiosity  proceeds  they  are 
almost  unanimous  in  declaring  that 
ninety  percent  of  all  questions  ad¬ 
dressed  by  teachers  are  of  the  “spot” 
variety.  They  further  recognize  with¬ 
out  suggestion  that  recitation  periods 
should  be  marked  by  maximum  of 
“vertical”  questions. 

They  sec  in  an  astonishingly  short 
time  that  getting  answers  to  either 
“spot”  or  “vertical”  questions  is  a 
matter  of  learning  and  that  any  omis¬ 
sion  precludes  the  possibility  of  any 
horizontal  comparison,  which  is  the 
province  of  reason. 

It  has  long  been  the  contention  of 
the  writer  that  no  teacher  should  ap¬ 
proach  a  class  with  the  air  of  “some¬ 
thing  in  my  sleeve”  but  rather  give  a 
sufficient  time  at  the  outset  to  estal>- 


lishing  a  common  understanding  of 
the  educative  process. 

Admittedly  Biology  best  lends  it¬ 
self  to  a  discussion  of  the  brain  and 
its  anticipated  development  but  the 
content  of  no  subject  precludes  this 
method  of  establishing  rapport  or 
unity  of  purpose.  Whether  the  prop¬ 
osition  should  be  delegated  to  one 
teacher,  the  principal,  or  be  ap¬ 
proached  from  several  aides  is  a  mat¬ 
ter  for  determination  bht  it  is  the 
firm  conviction  that  it  should  be  at¬ 
tempted  with  every  high  school  sopho¬ 
more.  Sophomore,  is  named  since 
there  is  yet  time  for  effective  work 
and  because  a  comparative  study  has 
shown  that  the  majority  of  a  fresh¬ 
man  class  in  general  science  failed  to 
benefit  or  respond. 

With  this  explanation  the  specific 
method  which  has  yielded  the  best 
results  is  given  in  brief  form. 

An  unfamiliar  wrapped  article  is 
placed  upon  the  lecture  table  in  full 
view  of  all. 

The  class  is  then  asked  what  would 
best  satisfy  it. 

“What?”  (is  in  the  package). 
This  is  noted  as  the  initial  interroga¬ 
tive  and  the  attention  is  kept  upon 
the  behavior  of  the  mind  rather  than 
upon  the  package. 

The  class  is  then  asked  what  would 
next  satisfy  it  after  they  have  heard 
the  unfamiliar  name. 

“What  is  a  - ?”  This  “what” 

is  the  second  interrogative  and  differ¬ 
ent  from  the  first.  The  pupils  are 
.satisfied  with  the  classification  given 
and  now  would  like  to  know: 

“How  is  it  used”  (commonly, 
“What  is  it  for?”). 

Lastly  “Why  did  you  bring  it  in  ?” 
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is  self  answered  when  its  connection 
with  the  experiment  is  established. 

“What  is  its  value?”  often  follows 
and  privately  each  desires  or  does  not 
deeire  to  have  one  for  his  own. 

The  interropatives  “Who,”  “When” 
and  “Where”  appear  to  have  been 
omitted  but  like  the  answer  to 
“Why  ?”  the  satisfactions  w('re  self- 
supplied  by  the  observations;  the 
teacher,  now,  and  here. 

Proof  of  this  is  easily  obtained  at 
a  later  time  by  inquiring  of  the  pupil 
when,  where,  and  by  whom,  this  in¬ 
formation  was  obtained. 

The  set-up  of  the  class  is  then  ex¬ 
plained  to  correspond  to  the  forego¬ 
ing  psychological  observations. 

1.  You  will  rarely  be  asked  “spot” 
questions  except  for  supplementation 
or  correction. 

2.  Each  new  thing,  plant  or  ani¬ 
mal  or  body  part,  cannot  be  com¬ 
pletely  built  into  your  knowledge  ex¬ 
cept  through  the  eompletion  of  the 
sequence.  You  have  not  completely 
studied  until  you  have  answers  to  the 
several  interrogatives  at  the  several 
levels,  i.e., 

3.  When  —  Season. 

2.  Where — Habitat  and  distri¬ 
bution. 

1.  What;  What  is  — Name  and 
classification. 

4.  How  —  Functions,  i.e.,  Foo<l 
taking,  respiration,  reproduc¬ 
tion,  etc. 

5.  Why  —  Biological  connection 
and  importance. 

6.  What  value — Economic  im¬ 
portance. 

7.  What  attitude  —  Desirability. 

3.  F'ach  individual  in  the  class 
will  be  responsible  for  the  whole  se¬ 
quence  and  to  tell  it  as  though  satis¬ 
fying  the  inevitable  questions  of  an 
imaginary  visitor  in  the  corner  of  the 


room  who  is  assumed  to  be  uniniti¬ 
ated. 

4.  Since  the  numlxT  who  can 
make  the  presentation  in  any  period 
is  relatively  few,  all  others  will  fol¬ 
low  to  criticize  the  logic  of  the  ap¬ 
proach,  vocabulary,  smoothness  of  ex¬ 
pression,  and  omissions. 

5.  Class  and  examination  ques¬ 
tions  will  l>e  largely  of  the  “horizon¬ 
tal”  type. 

0.  The  basis  of  outline  for  the 
course  is  the  twelve  phyla  of  animals 
and  the  four  phyla  of  plants.  Tvpi- 
eal  representatives  are  chosen  from 
each  class,  order  or  family  as  the  case 
may  be. 

Space  forbids  all  details  as  to  time 
arrangement  for  laboratory  work,  etc., 
which  would  vary  with  the  school  but 
the  advantages  and  satisfactions  of 
the  method  may  be  summarized  as 
follows : 

1.  That  effort  is  directed  toward 
self-improvement;  in  confidence,  ease 
of  expression  and  complete  knowledge 
rather  than  toward  acquisition  of  sep¬ 
arate  facts  as  is  the  case  in  classes 
canvassed  by  “spot”  questions. 

2.  That  it  gives  the  pupils  a  cri¬ 
terion  whereby  they  may  (and  do) 
eritieize  the  phraseology,  the  arrange¬ 
ment,  and  the  inconsistencies  of  biol¬ 
ogy  textl)ooks;  a  eriterion  whereby 
they  know  definitely  the  magnitude  of 
their  task  in  advance;  as  well  as  a 
criterion  whereby  they  can  n^cognize 
a  reasonable  presentation  of  a  ease  by 
thems(‘lves  or  by  their  classmates. 

3.  That,  under  the  system,  the  pu¬ 
pils  realize  that  they  mature  in  ability 
to  deal  with  “horizontal”  questions 
and  analogous  situations  which  life 
presents,  this  being  a  condition  which 
is  left  more  or  less  to  ehance  in  a 
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class  method  given  to  “spot”  ques¬ 
tions. 

The  main  objection  to  the  method 
is  that  it  is  impossible  to  give  oppor¬ 
tunity  of  expression  to  many  pupils 
in  the  ordinary  period.  To  overcome 
this  the  writer  dictates  the  sequences 
concerning  the  first  few  plants  or  ani¬ 
mals  to  be  sure  of  a  definite  start. 
After  that  it  is  a  quick,  efficient  pro¬ 
cedure  to  have  the  notebooks  laid 
open,  diagram  on  left  page  and  state¬ 
ments  on  right,  to  see  that  the  work 
is  faithfully  completed. 

As  with  any  suggestion  the  question 
arises  “Is  the  method  infallible?” 
“Does  it  operate  to  one  hundred  per¬ 
cent  and  will  it  reach  the  lower  five 
as  well  as  the  upper  ten  ?”  The 
answer  is  decisively  “No.”  But  just 
as  definitely  it  is  the  experience  of 
the  writer,  and  of  several,  who  have 
undertaken  it,  that  it  is  most  satis¬ 
factory  in  operation  and  results,  both 
from  the  standpoint  of  the  pupils  and 
teacher,  w’hich  latter  is  of  secondary 
consideration. 


The  average  effort  of  the  average 
high-school  pupil  is  usually  a  sorry 
attempt  to  reproduce  the  words  of  the 
page  with  all  the  illogical  arrange¬ 
ment  of  ideas  or  else  a  series  of 
answers  to  the  “spot”  questions  prof- 
erred  by  the  teacher  as  a  stimulus  to 
an  uncertain  but  willing  martyr  while 
the  class  sits  by. 

Whether  these  interrogations  come 
in  order  normal  to  the  human  mind 
depends  largely  upon  whether  the 
teacher  is  what  we  term  “logical.” 
All  of  us  recognize  that  some  are  and 
some  fall  in  the  category  of  illogical. 

The  difference  has  never  been  sat¬ 
isfactorily  explained  to  the  writer  but 
since  even  high  school  pupils  can 
sense  the  difference  there  must  be  an 
explanation.  Until  one  is  determined 
it  is  suggested  that  we  teachers  give 
strict  adherence  to  the  sequence  of  the 
approach  of  the  uninitiated  mind  and 
to  the  time  factor  between  interroga¬ 
tions  which  will  be  discussed  in  a 
later  paper. 
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The  Authors’  Group 


An  idea  wdiich  the  writer  has 
tried  to  develop  in  socializing 
her  teaching  of  science  is  the 
use  of  groups  “as  authors.”  As  the 
method  in  its  application  is,  we  be¬ 
lieve,  a  new  one  w’e  may  be  permitted 
to  expose  it  in  much  the  same  way 
as  we  introduced  it  into  the  class. 

“Today  we  are  going  to  be  authors. 
I  would  like  to  have  you  separate 


into  groups  of  six  and  stand  in  dif¬ 
ferent  parts  of  the  room.” 

In  a  few  minutes  this  is  done. 

“Now  select  a  chairman  and  a  sec¬ 
retary  for  your  group.  I  will  give 
you  ten  minutes  to  talk  over  any  sub¬ 
ject  in  science  w’hich  interests  you  or 
which  you  would  like  to  know  some¬ 
thing  about.  The  group  which  first 
hands  into  me  on  a  slip  of  paper  the 
subject  it  will  treat  will  have  the  first 
choice.” 
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In  fifteen  minutes  the  subjects 
chosen  had  all  been  presented.  The 
list  included  oil,  submarines,  wood, 
wool,  light,  starch,  foods,  gases,  salt, 
and  heat. 

“Now  each  group  must  have  a 
name  under  which  it  will  write. 
Mary,  what  will  yours  be  ?” 

“Our  subject  is  oil  and  our  name 
will  be:  ‘The  Six  Gushers.’” 

“And  yours,  John  ?” 

“Our  subject  is  submarines  and 
our  name  will  be  ‘The  Deep  Sea 
Divers.’  ” 

“Can  you  guess  who  will  be  the 
authors  ?” 

“Yea,  the  groups.” 

Straightway  there  is  an  ill-sup¬ 
pressed  hum  of  excitement.  A  flow 
of  questions  follows,  “May  we  each 
write  a  chapter?”  “May  we  have  a 
picture  on  the  cover  ?”  “Can  we  take 
pictures  from  magazines  and  periodi¬ 
cals?”  “May  we  write  to  people?” 
These  and  many  other  questions  were 
put,  and  answered  by  telling  the  pu¬ 
pils  that  they  might  do  as  they  wished. 
And  so  the  work  of  the  groups  as 
joint  authors  began. 

The  next  day  the  “Books”  are  the 
topics  of  conversation  among  the  pu¬ 
pils.  At  the  beginning  of  the  class 
someone  asks: 

“May  we  discuss  our  books  today?” 

To  which,  answer  is  made:  “Yes, 
you  may  have  ten  minutes  for  discus¬ 
sion.” 

A  squabble  arises  in  one  of  the 
groups.  Appeal  is  made  to  the  teacher. 

“Mary  Mason  w^nts  this  picture 
included  and  Mildred  Aberle  does 
not,  what  shall  we  do?” 

“You  must  settle  your  own  squab¬ 
bles,”  is  the  answer. 

Accordingly  a  vote  is  taken  by  the 


group  and  immediately  Mildred  gives  \ 
in  to  Mary,  forgets  about  the  differ-  j 
enee  and  the  two  become  chummy 
again.  Thus  the  many  disagreements 
w’hich  arise  in  the  course  of  the  work  ’ 
are  settled  intelligently. 

The  next  few  days  are  devoted  to 
the  regular  work  of  the  class.  No 
mention  of  the  groups  is  permitted 
during  the  period.  In  the  meantime, 
however,  the  members  of  the  different 
groups  have  been  writing  letters,  col¬ 
lecting  or  writing  for  samples  and 
gathering  all  possible  information 
and  data  for  their  particular  books. 
Answers  to  letters  and  appeals  for 
samples  are  addressed  to  the  pupils 
at  the  school.  They  take  great  pride 
in  rt'ceiving  these  and  in  opening 
them  in  class.  The  following  week 
reports  are  called  for.  As  the  reports 
are  given  each  group  listens  atten¬ 
tively  to  the  individual  report  to  see 
if  it  ean  do  something  still  better. 
Occasionally  I  am  told:  “This  is  a 
secret.  ^lay  w’e  show  it  only  to  you?” 

The  date  is  then  set  for  the  com¬ 
pletion  of  the  books.  “Four  weeks 
from  today  all  books  must  lx*  finished 
and  handed  in.  Mr.  Cleveland,  our 
principal,  will  act  as  the  judge  and 
.select  the  prize  book.  Remember, 
each  book  must  contain  six  reports.” 
Then  follow  meetings  of  the  members 
of  the  groups  both  in  school  and  out 
of  school,  conferences  with  the  teach¬ 
er,  efforts  to  gather  material  and  in¬ 
formation  and  finally  the  arrange¬ 
ment  and  compilation  of  the  matter 
in  book  form.  As  the  work  advances 
the  interest  of  parents  and  others  in 
the  progress  of  the  lxK)k  becomes  very 
evident.  Such  remarks  are  made  as 
the  following: 

“My  father  wants  to  know  if  he 
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may  touch  up  our  cover.”  “My 
brother  wants  to  fix  my  samples.” 
“My  mother  thinks  that  we  ought  to 
visit  the  factory.” 

Finally  the  time  allotted  for  the 
completion  of  the  books  comes  to  an 
end  and  the  group  submits  the  result 
of  its  labors. 

This  idea  of  group  work,  is,  I  be¬ 
lieve,  original,  but  I  believe  strongly 
that  it  is  one  of  the  biggest  things  I 
do  in  socializing  the  science  course. 
Through  it  I  am  able  to  include  the 
pupil,  the  parent  and  the  community. 
It  makes  my  teaching  more  stimulat¬ 
ing,  more  attractive,  more  useful  and 
more  practical  without  in  any  way 
detracting  from  the  seriousness  and 
value  of  science  study.  The  buzz  of 
voices,  may,  perhaps,  be  an  object  of 
disapproval  to  some  teachers,  but  my 
experience  has  been  that  the  pupils 
like  the  work  so  much  that  they  are 
willing  to  try  and  moderate  their 
voices  in  order  that  they  may  continue 
the  w’ork. 

During  all  the  procedure  described 
above,  care  w-as  taken  to  show  that  the 
topics  studied  were  related  to  the  pres¬ 
ent  needs  or  interests  of  the  pupils  or 
to  those  needs  or  interests  which  they 
may  have  in  the  future.  The  work 
was  made  significant  to  the  boys 
and  girls;  it  gratified  some  hunger 
or  yearning  for  knowledge  they  had 
felt;  it  answered  questions  which 
their  experiences  had  suggested  to 
them;  and  contributed  to  the  solution 
of  problems  w’hich  they  encountered 
in  actual  life.  In  other  words  the 
work  was  motivated;  it  was  related  to 
the  actual  experiences  and  circum¬ 
stances  of  the  lives  of  the  pupils,  and 
as  a  result  the  pupils  busied  them¬ 
selves  with  it  not  as  a  task  to  be  per¬ 


formed  but  as  a  help  to  meet  present 
or  future  problems  and  interests. 

Testimony  of  Pupils  to  Value  of 
Socialized  Work 

After  the  books  of  the  Authors’ 
Groups  had  been  submitted  I  asked 
the  pupils  to  write  their  ideas  of  this 
group  work.  I  include  here  three  of 
the  compositions  w’hich  were  sub¬ 
mitted. 

Charles  Emery  EIC  Division 

Soap  (1) 

“The  system  of  writing  books  in 
groups  is  very  interesting,  instructive, 
and  educational.  It  broadens  one’s  mind 
on  that  particular  subject  chosen  to 
write  about. 

The  meetings  help  the  writer  to  co¬ 
operate,  to  express  his  ideas  on  the  sub¬ 
ject,  to  tell  its  uses,  value  and  so  forth. 

After  they  have  collected  a  number 
of  interesting  facts,  they  can  put  it  in 
story  form.  It  teaches  them  to  use 
better  English  and  to  put  it  into  correct 
places,  also  to  express  themselves  in  a 
clear  manner. 

The  arrangement  of  the  book  helps 
the  writer  to  be  neat,  so  when  they  have 
larger  and  more  difficult  tasks  to  per¬ 
form  it  will  not  be  so  hard  for  them  to 
do  it. 

The  reward  comes  only  to  those  who 
do  their  best  in  trying  to  make  it  a 
success.  This  makes  the  “slackers”  wake 
up  and  stimulates  them  to  do  their  best 
also.  Therefore  it  creates  workers  who 
are  all  striving  for  the  one  point — 
Success !” 

Astrid  Ostling  February  27,  1930 

The  Six  GusnER.s  (2) 

“I  think  the  idea  of  writing  these 
books  was  good  because  it  was  something 
new  and  naturally  it  attracted  the  atten¬ 
tion  of  everyone,  that  is,  all  who  would 
be  capable  of  being  interested,  and  best 
of  all  it  held  their  attention. 

Working  in  groups  helps  to  bring  to¬ 
gether  all  the  ideas  and  talent  that  that 
particular  group  might  contain.  The 
originality  of  the  drawings  show  the  tal- 
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ent  of  the  group  and  the  ideas  are  shown 
in  the  chapters,  one  assigned  to  each 
person. 

The  information  we  gathered  was  val¬ 
uable  and  of  course  added  to  our  knowl¬ 
edge  of  the  subject.  It  was  necessary 
to  find  all  we  could  about  it  and  I  think 
most  of  us  did  work  to  make  our  book 
a  success. 

We  had  plenty  of  time  to  spare  to 
prepare  the  book  and  we  ought  to  have 
had  something  worth  while  to  show  at 
the  end  of  the  time  given.  I  do  not 
think  it  hindered  our  other  subjects  in 
the  least  as  it  was  all  home  work. 

As  good  as  I  thought  our  book  to  be 
I  did  not  in  the  least  expect  it  to  be 
chosen  as  the  best.  Our  chairman  was 
a  goofl  worker  and  she  had  good  helpers ; 
so  most  likely  she  was  responsible  for 
our  l)ook  being  chosen.” 

February  26,  1930 
Mildred  Louisa  Salmon 
Food  (3) 

“I  think  that  the  making  of  the  books 
was  a  very  good  idea  because  everybody 
seeme<l  very  interested  in  it,  and  spent 
much  time  sending  far  and  near  for 
information.  While  writing  these  books 
we  found  very  much  material  which  was 
unknown  l)efore. 

In  this  book  was  shown  most  every 
study  which  we  take  in  the  commercial 
course.  First,  the  penmanship  of  the 
writer;  the  drawing  done  by  tbe  pupil 
who  drew  the  illustrations;  third,  the 
English  of  everv’  scholar  who  took  a 
part  in  writing  the  book ;  fourth,  the 
science  of  the  pupil,  because  these  hooks 
had  to  contain  scientific  reasons  for  most 
everything  written  in  them,  for  they 
were  written  for  science. 

The  work  of  our  group  went  along 
very  smoothly,  everybody  was  willing  to 
do  his  share  of  the  work.  For  my  part 
I  think  that  the  “team  work”  of  most 
every  group  was  very  good. 

The  idea  of  teaching  in  this  manner 
set'ms  to  Ik*  very  good  because  the  school 
children  seem  to  take  more  interest  in 
the  work  of  this  sort.  I  think  that  it 
is  a  very  successful  way  by  which  to 
teach  lessons.” 

Almost  without  exception  the  pu¬ 


pils  expressed  their  appreciation  of 
this  type  of  work  and  they  were  quick 
to  see  its  value  to  themselves.  They 
spoke  of  the  “team  work”  which  the 
group  idea  called  for;  the  interests 
which  it  gave  them  in  the  science 
course;  and  new  information  which 
they  obtained,  the  existence  of  which 
they  had  scarcely  dreamed;  the  way 
which  the  work  touched  upon  the 
other  branches  of  school  work;  the 
interest  and  co-operation  which  were 
shown  at  home  and  the  happiness 
which  came  to  them  in  accomplishing 
something  themselves. 

In  other  ways  than  these,  however, 
the  work  was  helping  the  pupils.  It 
was  developing  in  them  mental  alert¬ 
ness  and  curiositv,  thoroughness  and 
stick-to-itiveness.  The  work  was  car¬ 
ried  out  in  a  spirit  of  wholesome 
rivalry  and  eompetition.  They  were 
taxing  their  inventive  powers  to  make 
their  particular  books  as  attractive  or 
as  complete  as  possible.  They  had  to 
use  their  judgment  in  the  selection 
of  samples,  of  matter  to  Ik*  included 
or  left  out.  And  not  least  of  all  they 
were  getting  considerable  training  for 
future  citizenship.  For  the  group 
could  continue  only  while  the  mera- 
liers  of  the  group  were  loyal  to  one 
another.  Anything  like  jealousy  in  a 
grouj)  was  quickly  frownied  on.  Cou^ 
tesy  and  co-operation  with  one  an¬ 
other  were  a  requisite  for  success.  To 
play  fair,  to  be  generous  and  sports¬ 
manlike,  to  be  honest  not  only  with 
the  meml)ers  of  the  group  but  also 
with  all  the  groups — these  ideas,  too, 
were  lK*ing  brought  home  to  them. 

It  would  be  false  to  say  that  one 
hundred  percent  of  the  pupils  profited 
one  hundred  percent  from  the  work- 
insr  out  of  this  idea.  It  w’ould  be 
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untrue,  too,  to  assert  that  all  the  pu¬ 
pils,  without  exception,  threw  them¬ 
selves  whole-heartedly  into  the  work. 
But  the  results  accomplished  were 
very  much  worthwhile  and  the  “books” 
were  uniformly  good.  The  habit  of 
thoughts  and  work  which  the  pupils 
were  acquiring  and  their  awakened 
interest  in  the  class  of  science  to¬ 
gether  with  the  new  information 
which  they  gained  gives  me  great  con¬ 
fidence  in  this  nature  of  group  work 
as  a  helpful  method  of  socializing 
science  teaching. 

Personal  Experience  with  Social¬ 
ized  Work  in  General  Science 
Xot  every  item  in  the  science  class 
can  be  made  a  problem.  The  project 
method  cannot  (at  least  as  yet)  be 
used  exclusively.  The  lecture  method 


must  always  have  a  place.  The  text¬ 
book — a  revised  textbook — we  hope, 
but  none  the  less  a  textbook,  can  never 
be  eliminated.  Demonstration  by  the 
teacher  will  always  be  essential.  But 
the  new  methods  in  our  judgment  and 
from  our  experience  constitutes  a  dis¬ 
tinct  advance  in  the  science  of  teach¬ 
ing.  They  tend  toward  making  the 
class  more  interesting.  The  pupils 
become  more  wide-awake,  more  recep¬ 
tive.  The  home  and  the  community 
grow  nearer  to  the  classroom  and  the 
classroom  responds  with  a  finer  appre¬ 
ciation  of  the  world  which  lies  at  its 
doors.  The  contributions,  moreover, 
which  this  type  of  teaching  makes  to 
mental  development  of  the  pupil  and 
to  the  formation  of  helpful  habits  of 
thought  are  very  great. 


WHAT  AMERICAN  HISTORY  TEXTBOOKS  DO 
TEACHERS  PREFER? 


Orlie  M.  Clem 

PROFESSOR  OF  SECONDARY  EDUCATION 
TEACHERS  COLLEGE.  SYRACUSE  UNIVERSITY 
AND 

W.  J.  Ellis 

INSTRUCTOR  IN  HISTORY 
HIGH  SCHOOL,  AUBURN,  NEW  YORK 


The  writers  recently  gave  the 
following  request  to  29  teachers 
of  American  history  in  regular 
teaching  service;  to  7.5  inexpt'rienced 
teachers  in  training  in  a  class  in  his¬ 
tory  methods;  to  30  teachers  in  ser¬ 
vice  in  an  extension  class  in  history 
methods.  “Please  rank  the  following 
in  terms  of  your  preference  as  a  text¬ 
book  for  classroom  use  in  American 
history.  Rank  the  most  preferred 
text  as  (I),  the  next  preferred  as  (2), 
and  so  on.”  Also  members  of  Group 
1  were  requested  not  to  rank  any  book 


with  which  they  were  unfamiliar.  Not 
all  requests  were  returned,  and  not  all 
individuals  ranked  all  lx)oks.  A 
book’s  total  score  was  determined  by 
reversing  its  several  ranks  and  adding 
them.  For  example,  if  Text  was 
ranked  (1)  by  a  particular  subject, 
its  score  value  for  this  rank  w’as  16, 
inasmuch  as  there  w'ere  16  books.  The 
total  scores  for  the  various  textbooks 
and  groups  are  shown  in  Table  I;  also 
the  various  ranks  for  each  textbook 
for  the  three  groups.  Table  I  shows 
that  Text  M  was  ranked  first  by  two 
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groups,  and  second  by  one  group.  This 
ranking  should  entitle  Text  M  to  first 
place.  Text  A  was  ranked  first  by 
one  group,  second  by  one  group,  and 
third  by  one  group;  it  is  entitled  to 
the  rank  of  second  place.  Text  P 
was  ranked  in  third  place  by  all  three 
groups.  No  other  text  was  so  consist- 
enly  ranked.  It  is  interesting  that 
Texts  M,  A  and  P  w'ere  ranked  in  the 
first  three  places  by  all  three  groups. 
Text  K  was  ranked  in  second  place  by 
one  group,  but  in  sixth  and  seyenth 
places  by  the  other  two  groups.  Text 
C  and  Text  O  were  ranked  low  bv 
teachers  in  the  field,  but  they  received 
better  consideration  from  Groups  II 

Table  I 

Scores  and  Ranks  for  16  American 
History  Textbooks  Given  by 
Three  Groups 

GROUP  I  GROITP  II  GROUP  III 
TEXT  Score  Rank  Score  Rank  Score  Rank 


A  . 

293 

2 

769 

1 

128 

3 

B  . 

147 

10 

282 

12 

47 

12 

C  . 

57 

13 

250 

15 

96 

4 

D  . 

107 

11 

305 

11 

80 

7 

E  . 

158 

9 

451 

6 

92 

5 

F  . 

218 

5 

495 

4 

92 

5 

G  . 

198 

6 

356 

9 

87 

6 

H . 

162 

8 

359 

8 

68 

9 

I  . 

250 

4 

277 

13 

27 

14 

J  . 

97 

12 

326 

10 

61 

10 

K  . 

165 

Pi' 

i 

451 

6 

131 

2 

L  . 

8 

16 

259 

14 

1.58 

11 

M . 

453 

1 

725 

2 

140 

1 

N . 

26 

15 

4.50 

i 

40 

13 

0  . 

43 

14 

459 

5 

74 

8 

P  . 

258 

3 

563 

3 

128 

3 

and  III. 

Just 

the 

reverse 

was 

true 

for  Text  I.  Text  F  was  ranked  fifth 
by  tw'o  groups  and  fourth  bv  the  other. 
Text  II  was  ranked  consistently  low 
by  all  three  groups,  ninth  by  one 
group  and  eighth  by  the  other  two. 
Text  L.,  in  terms  of  the  data  for  the 
three  groups,  should  be  given  the  low¬ 


est  rank  of  all  books.  Texts  N,  B 
and  C  received  a  low  rank  from  two 
of  the  groups,  but  each  received  a 
higher  rank  from  one  of  the  groups. 
Frequency  of  ranking  by  the  first 
group  indicated  greatest  familiarity 
with  Text  M.  In  terms  of  familiarity 
Text  M  was  followed  by  Texts  P,  A 
and  F.  Texts  L  and  N  were  ranked 
in  Group  1  by  only  2  and  4  teachers 
respectively. 

A  detailed  study  was  made  of  the 
least  preferred  and  most  preferred 
books  as  to  distribution  of  space  by 
periods  and  also  as  to  mechanical  fea¬ 
tures.  The  most  pre^r^d  books  gave 
less  space  than  the  nw^fit-  preferred  to 
every  period  prior  to  18(15.  It  is  inter¬ 
esting  that  Text  P  gave  no  space  what¬ 
ever  to  the  period  of  “Discovery  and 
Exploration.”  Just  the  opposite  .space 
relationship  existed  for  the  periods 
following  1865.  The  most  preferred 
l)ook.s  exceed  in  space  the  least  pre¬ 
ferred  ill  each  of  the  periods  after 
1865. 

In  terms  of  mechanical  features, 
teachers  preferred  Ixxiks  of  recent 
copyright.  The  average  copyright 
dates  were  as  follow's:  most  preferred, 
1028.66;  average  book,  1027.5;  least 
preferred,  1026.66.  Teachers  pre¬ 
ferred  longer  books.  The  respective 
lengths  were  as  follows:  most  pre¬ 
ferred,  606.66  pages;  average  book, 
636  pages;  least  preferred  book,  630 
pages.  Teachers  prefer  a  longer  para¬ 
graph.  Data  were:  most  preferred. 
181.6  words;  average,  145  words; 
least  preferred,  144.46  words. 

Teachers  prefer  a  longer  index.  Re¬ 
spective  data  for  the  three  groups 
were:  most  preferred,  23.44  pages; 
average,  18.5  pages;  least  preferred, 
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18.78  pages.  Teachers  prefer  a  larger 
number  of  illustrations.  The  respec¬ 
tive  (lata  were:  184,  170,  162.66. 
Teachers  prefer  a  greater  number  of 
maps.  Respective  data  were:  48.33, 
47,  44.  The  numl)er  of  chapters  seems 
to  be  of  little  importance  as  revealed 
bv  the  following  data:  32.66,  35, 
31.33.  Teachers  prefer  a  greater 


chapter  length.  The  data  were :  24.43 
pages,  18  pages,  20.13  pages.  In 
terms  of  mechanical  features,  the  fol¬ 
lowing  generalization  seem  justified: 
the  average  b(X)k  conforms  more  closely  ^ 
in  its  mechanical  features  to  the  aver¬ 
age  of  the  least  preferred  b(X)ks  than 
to  the  average  of  the  three  most  pre¬ 
ferred  books. 


SAVING  ENERGY  FOR  THE  CLASSROOM 
A  PLEA  FOR  BETTER  TEACHING 

P.  O.  Evans 

ASSOCIATE  PROFESSOR  OF  ROMANCE  LANGUAGES 
DEPAUW  UNIVERSITY.  GRBENCASTLB,  INDIANA 
The  obnerrationii  rontaifird  in  the  follotcing  article  by  Dr  Erann  come  out  of  many 
yearn  of  CTperience  as  a  teacher  in  high  school,  normal  school  and  college. 


Avery  serious  problem  con¬ 
stantly  before  every  conscien¬ 
tious  teacher  is  that  of  wisely 
proportioning  both  time  and  energy 
among  the  multiple  duties  of  every¬ 
day  teaching.  Although  much  has 
been  written  concerning  the  manner 
in  which  the  teacher  should  spend  his 
leisure  time,  little  has  b(*en  said  in 
regard  to  the  way  in  which  the  dis¬ 
criminating  teacher  should  so  dis¬ 
tribute  his  working  time  as  to  a(!oom- 
plish  a  ma.ximiim  of  efficiency.  Many 
teachers  and  sch(X)l  officials  are  appar¬ 
ently  forgetting  that  “the  big  job  of 
a  teacher  is  to  teach.”  The  thousand 
and  one  extra-teaching  demands  have 
60  befogged  the  teaching  horizon,  that 
even  the  thoughtful  teacher  has  often 
lost  sight  of  the  real  goal,  and  has 
heedlessly  stressed  unessentials.  In 
this  respect  teachers  greatly  resemble 
the  college  freshman,  who,  bewildered 
by  the  many  attractions  of  his  new 
world,  allows  the  social-activity  whirl 
to  crowd  out  the  more  serious  side  of 
his  college  life.  Fortunately  for  the 


freshman,  however,  November  brings 
a  convenient  check  in  the  form  of 
grades,  but  teachers,  denied  this 
check,  continue  in  the  hubbub  of  so¬ 
cial  duties,  committees,  parent-teach¬ 
er  ass(x;iations,  research,  intelligence 
tests,  ticket-selling,  money-raising,  re¬ 
ports,  endless  blanks,  etc.,  etc.,  to 
such  an  extent  that  many  of  them 
have  (jome  to  l(X)k  upon  these  activi¬ 
ties  as  their  real  work,  and  to  con¬ 
sider  their  classes  only  as  annoying 
interruptions. 

Although  certain  beneficial  results 
are  doubtless  derived  from  the  numer¬ 
ous  extra-curricular  activities  of  the 
present-day  teacher,  one  can  readily 
maintain  that  any  outside  activity 
prov(?s  injurious  the  moment  it  in¬ 
fringes  on  the  quality  of  the  class¬ 
room  instruction.  The  fact  that  these 
extra-curricular  activities  may  be  per¬ 
fectly  legitimate  and  worthwhile  in 
themselves  does  not  prevent  them 
from  being  detrimental  to  the  one 
chief  goal  of  every  good  teacher — effi¬ 
cient  teaching.  It  must  be  borne  in 
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mind  that  every  teacher  has  the  op¬ 
portunity  to  do  far  more  than ‘he  is 
possibly  able  to  do  well,  and  that  the 
real  problem  of  the  pedagogue  lies  in 
choosing  whatever  procedure  will 
make  his  teaching  most  vital. 

If  one  is  willing  to  accept  the 
premise  that  outside  activities  when 
overemphasized  tend  to  reduce  the 
efficiency  of  classroom  instruction,  it 
then  follows  as  a  logical  conclusion 
that  the  most  efficient  teachers  ought 
to  be  those  employed  in  our  small  col¬ 
leges;  for  the  demands  made  upon 
their  time  are  exceedingly  liberal 
when  compared  with  what  is  expected 
of  teachers  in  other  school  systems. 
While  it  would  be  extremely  difficult 
to  prove  that  the  Ix'st  teaching  is 
done  in  the  small  college,  it  could  at 
least  be  easily  shown  that  an  excellent 
opportunity  for  good  teaching  is 
afforded  the  college  instructor.  On 
the  other  hand,  the  time  and  energy 
of  many  grade  and  high  school  teach¬ 
ers  have  become  increasingly  scat¬ 
tered  over  such  a  range  of  activities — 
from  routine  clerical  wnrk  to  the  rais¬ 
ing  of  school  funds — that  it  is  sur¬ 
prising  that  any  truly  profitable  teach¬ 
ing  can  be  done.  One  teacher  recently 
remarked  that  his  time  was  so  com- 
pletey  consumed  w’ith  the  making  of 
reports,  the  filling  out  of  blanks,  the 
attendance  of  committee  meetings, 
and  the  handling  of  school  money 
that  his  preparation  and  planning  for 
classes  had  become  neg^ligible.  Neither 
is  the  situation  in  this  connection 
much  more  favorable  in  many  of  the 
larger  universities.  The  practice  of 
allowing  Ph.  D.  candidates  to  do  a 
large  per  cent  of  the  teaching  is  still 

•  Florence  M.  Young.  Journal  of  Educational 


being  continued.  These  candidates 
are  primarily  interested  in  obtaining 
their  own  degrees,  and  their  energy 
must  of  necessity  be  largely  expended 
on  their  own  studies,  which  are  suf¬ 
ficiently  exacting  to  require  the  bulk 
of  their  time.  Furthermore,  some  of 
the  large  universities  still  harbor  and 
reward  the  professor  who  devotes 
himself  wholeheartedly  to  research  at 
the  expense  of  his  teaching — dictat¬ 
ing  to  a  class  or  reading  stale  notes 
unearthed  a  few  minutes  before  the 
class  hour  is  not  teaching.  At  best 
teachers  who  inspire  their  students 
are  exceedingly  rare,  but  what  can  be 
said  of  the  one  who  meets  his  class 
after  he  is  worn  out  on  duties  foreign 
to  the  art  of  teaching? 

In  an  article  entitled  Causes  for 
Loss  of  Interest  in  High-School  Sub¬ 
jects  as  Reported  by  651  College 
Students,  the  writer*  cites  as  the 
third  and  fourth  most  frequent  rea¬ 
sons  reported  “monotonous  methods” 
and  “inability  of  the  teacher  to  ‘put 
it  across’.”  These  two  causes  for  loss 
of  interest  are  significant  to  us  in  that 
l)oth  are  closely  linked  with  careless 
and  indifferent  teaching.  Every 
teacher  knows  that  monotony  in  the 
classroom  is  avoided  only  at  the  ex¬ 
pense  of  much  planning  and  fore¬ 
thought.  Yet,  the  teacher  who  is 
pressed  for  time  naturally  falls  back 
on  his  old  methods,  and  it  is  the  repe¬ 
tition  of  this  procedure  that  soon  leads 
to  the  “monotonous  methods”  reported 
by  these  (151  students.  It  is  indeed 
unfortunate  that  so  many  busy  teach¬ 
ers —  either  voluntarily  or  of  neces¬ 
sity — thus  forfeit  the  interest  of  their 
classes. 

While  the  inability  of  the  teacher 

Research,  February,  1932. 
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to  “put  the  subject  across”  may  come 
from  a  natural  incapacity  for  pre¬ 
senting  material  in  a  comprehensible 
manner,  it  is  more  likely  due  to  a 
fatigued  and  befuddled  mind.  In¬ 
deed,  explanations  must  be  exceed¬ 
ingly  simple  and  clear  to  help  over¬ 
come  the  inherent  inertia  of  the  class¬ 
room.  This  matter  of  “putting  it 
across”  is  closely  related  to  the  sub¬ 
ject  of  interest,  since  a  passively 
indifferent  group  of  pupils,  whose 
interest  has  not  been  aroused,'  will 
naturally  fail  to  respond.  Surely  the 
weary  teacher  who  lacks  enthusiasm 
himself  should  not  expect  to  find  it 
in  his  class.  On  the  other  hand,  the 
efficient  teacher  conserves  the  neces¬ 
sary  time  to  plan  his  work  well,  and 
sufficient  energy  to  present  it  forcibly 
to  his  class.  He  turns  a  cold  shoul¬ 
der  to  calls,  which,  w’hile  good  in 
themselves,  are  not  good  for  his 
teaching. 

The  various  demands  placed  upon 
teachers  are  of  two  types;  first,  those 
duties  w'hich  the  teacher  performs  in 
response  to  the  request  of  some  supe¬ 
rior,  and  second,  tho8<'  which  are  self- 
administered.  In  the  case  of  the  first 
group,  the  teacher  has  no  recourse; 
he  must  fulfill  to  the  best  of  his  abil¬ 
ity  whatever  is  expected  of  him,  for 
nothing  can  be  more  injurious  to  the 
successful  work  of  school  officials  than 
a  disgruntled  group  of  teachers  who 
attempt  to  take  matters  in  their  own 
hands,  and  run  affairs  as  each  one 
sees  fit.  At  this  point  it  should  be 
said  that  the  object  of  this  article  is 
to  point  out  certain  dangers  which 
threaten  the  efficiency  of  our  teach¬ 
ing,  rather  than  to  seek  to  fix  any 
responsibility  for  them.  Although  it 
is  probably  true  that  the  tendency  to 


scatter  our  time  and  strength  over  too 
much  territory  is  typical  of  our  gen¬ 
eration,  there  appoars  to  be  no  logical 
reason  for  our  continuing  to  abet  a 
practice  so  detrimental  to  the  well¬ 
being  of  the  teaching  profession. 
Teachers  have  been  literally  flooded 
with  time-consuming  devices  in  the 
form  of  long-winded  meetings,  far¬ 
fetched  social  obligations,  question¬ 
naires,  intelligence  tests,  exp)eriments 
of  all  kinds,  unreasonably  lengthy 
reports,  elaborate  blanks,  etc.,  ad  in¬ 
finitum.  Regardless  of  the  sources  of 
this  tomfoolery  that  has  befallen  our 
teachers,  in  the  interest  of  efficiency 
it  should  be  so  minimized  that  teach¬ 
ers  again  will  find  sufficient  time  to 
stress  their  classroom  duties.  The 
next  generation  may  benefit  from  the 
ravages  of  this  test-meeting-society- 
blank-questionnaire  epidemic  that  has 
infested  our  schools,  but  like  some 
other  “noble  exp)eriments”  it  is  hard 
for  the  present  generation  of  pupils 
(and  taxpayers)  to  bear.  Even 
though  some  good  may  emerge  from 
all  this,  the  price  we  are  paying  is 
far  out  of  proportion  to  the  returns. 

Conspicuous  among  teachers  who, 
because  of  lack  of  good  judgment,  fail 
to  balance  their  tasks  prop)erly  are 
those  who  constantly  keep  their  vital¬ 
ity  drained  through  the  incessant 
grading  of  pap)ers.  In  the  light  of 
the  meager  benefits  to  the  class  and 
the  great  harm  done  the  teacher,  one 
can  scarcely  consider  that  this  daily 
grading  of  numerous  examinations 
p)ays.  More  harm  than  good  is  sure 
to  result  if  the  teacher  becomes  so 
fatigued  that  his  explanations  of  the 
difficulties  of  the  subsequent  lesson 
are  so  vague  and  lifeless  that  they 
furnish  adequate  cause  for  another 
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crop  of  needless  mistakes.  Of  course, 
everyone  knows  that  the  grading  of  a 
certain  number  of  examinations  is  an 
essential  part  of  the  teachers’  duties, 
but  this  work  must  always  be  subor¬ 
dinated  to  a  place  where  it  will  not 
conflict  with  the  more  important 
teaching  obligations.  Short  quizzes, 
which  often  prove  as  effective  as 
longer  examinations,  are  a  far  less 
burden  on  the  teacher.  Likewise,  the 
more  extensive  use  of  the  blackboard 
will  sometimes  save  the  teacher  hours 
of  monotonous  drudgery.  It  is  the 
resourceful  teacher  wdio  formulates 
teaching  devices  that  will  save  endless 
hours  of  work  and  yet  produce  equally 
satisfactory  results.  It  is  unfortu¬ 
nate  that  so  many  teachers  have  a  mis¬ 
taken  conception  concerning  the  grad¬ 
ing  of  papers;  painful  hours  spent  in 
this  manner  do  not  of  necessity  k*ad 
to  efficiency,  but,  far  more  likely, 
to  uninspired  teaching  and  broken 
health. 

The  conscientious  teacher  must 
guard  against  devoting  too  much  at¬ 
tention  to  the  weakling  whose  mind 
is  not  geared  for  the  work  at  hand; 
usually  this  task  proves  hopeless,  for 
no  amount  of  personal  attention  can 
draw  out  ability  which  fails  to  exist. 
It  is  very  unfortunate  that  many  dili¬ 
gent  teachers  devote  precious  hours 
to  cultivating  mental  soil  too  poor  to 
benefit  thereby.  Since  the  customary 
teaching  load  is  usually  sufficiently 
heavv’  to  call  forth  all  the  physical 
and  mental  reserves  of  the  teacher, 
any  extra  burden  in  the  form  of 
private  instruction  is  sure  to  cause 
too  great  a  drain  on  the  teacher’s 
strength.  The  results  are  inevitable; 
the  patience  and  endurance  of  any 
teacher  have  limits,  and  once  these 


limits  have  lieen  passed,  there  is 
trouble  brewing.  The  cross  and  fret-  = 
fill  teacher  will  do  much  harm  in  the  J 
classroom,  and  misdemeanors,  which  | 

otherwise  would  be  disregarded  or  f 

quickly  dispatched,  loom  up  in  gigan-  | 
tic  form  and  often  grow  into  serious  - 
disciplinary  problems.  Of  course, 
poor  students  must  be  aided,  but 
never  to  extremes.  Rather  than  sap 
his  energy  in  efforts  which  are  prac¬ 
tically  certain  to  prove  futile,  the 
teacher  who  has  the  good  of  his  en¬ 
tire  class  in  mind,  w'ill  so  fit  himself 
in  his  non-teaching  hours  that  he  may 
be  a  help  and  an  inspiration  to  the 
average  and  brilliant  students  in  his 
classes. 

The  prudent  teacher  will  never 
undertake  more  than  his  strength  will 
jiermit.  Because  a  teacher’s  work  is 
never  done,  there  is  always  the  tend¬ 
ency  to  attempt  to  accomplish  too 
much.  Since  the  teaching  profession  ^ 
demands  an  exacting  toll  on  nervous 
energy,  nothing  can  b(‘  gained  by 
exceeding  reasonable  limits  of  attain¬ 
ment.  In  the  case  of  the  factory  | 

worker,  who  is  under  far  less  nervous  j 

strain  than  is  the  teacher,  it  has  been  I 
demonstrated  that  the  man  required 
to  work  an  excessive  number  of  hours 
caused  more  accidents  and  waste  of 
materials  than  the  increased  amount 
of  production  warranted.  The  only 
difference  between  the  weary  factory 
worker  and  the  peevish,  over-wrought 
sehool  teacher  w’hose  sarcasm  causes 
mental  waste  and  inefficiency  among 
his  students,  is  that  in  the  case  of  the  : 
former  the  casualties  and  damage  are  I 
more  apparent.  At  the  present  time  I 
when  everyone  is  faced  wnth  unusual  | 
perplexities,  it  behooves  the  teacher 
more  than  ever  to  keep  serene  and  ■ 
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maintain  bis  poise;  he  must  consider 
that  his  pupils  are  experiencing  many 
hardships  previously  unknown  to 
them,  and  that  whatever  he  may  do 
to  relieve  the  existing  tension  will  be 
a  most  valuable  part  of  his  work. 
The  over-zealous  teacher  should  real¬ 
ize  that  the  best  work  is  accomplished 
by  the  one  who  knows  how  “to  let 
go”  l)efore  the  breaking  point  is 
reached. 

By  way  of  summary  it  may  be 
stated  that  the  principal  task  of  the 
teacher  is  to  teach,  and  all  other 
duties  should  be  of  such  a  nature  as 
to  enhance  the  quality  of  the  actual 
teaching.  When  outside  duties  be¬ 
come  so  heavy  as  to  interfere  with 


the  most  efficient  classroom  work,  it 
is  time  that  those  burdens  should  be 
lightened.  The  teacher  should  never 
enter  the  classroom  in  a  fatigued  con¬ 
dition;  insofar  as  the  classroom  re¬ 
sults  are  concerned,  it  makes  little 
difference  whether  this  fatigue  comes 
from  the  excessive  grading  of  papers, 
the  attendance  at  protracted  commit¬ 
tee  meetings,  or  in  valuable  research 
— the  fact  that  the  teacher  is  not  at 
his  best  means  that  he  is  not  perform¬ 
ing  well  the  duties  for  which  he  is 
hired.  In  order  to  do  his  best  work 
the  teacher  must  keep  mentally  and 
physically  fit  for  his  classroom  duties, 
which,  if  done  well,  call  for  the  best 
that  he  has  to  offer. 


OLIVER  HAZARD  PERRY,  DIPLOMAT 
Some  Facts  About  a  Little  Known  Episode  in  the  Life  of  One  of 
Our  Greatest  Naval  Heroes 

Harry  Van  Demark 

HOUSTON,  TEXAS 

Our  rradcru  trill  remember  J/r.  Vnn  Demnrk'n  '‘Privateering  an  a  School  for  American 
Htatemen,”  publinhed  December,  19H2,  and  bin  “Aaron  Burr  as  a  Government  Official,” 

in  the  September  number. 


THK  alarming  extent  to  which  the 
depredations  on  the  commerce  of 
the  United  States  were  carried  by 
the  adventurers  of  different  nations, 
after  the  War  of  1812,  operating  under 
the  flags  of  certain  newly-formed 
South  American  republics,  in  vessels 
which  were  intended  only  to  eriiise 
against  the  commerce  of  Spain,  of 
whose  yoke  the  republics  were  trying 
to  rid  themselves,  led  the  United 
States  to  dispatch  an  expedition  to 
Venezuela,  which  had  long  been  the 
chief  offender. 

Oliver  Hazard  Perry,  with  the  rank 
of  commodore,  was  offered  the  com¬ 


mand.  The  task  was  a  delicate  one, 
requiring  judgment  and  discretion, 
but  it  could  not  have  been  entrusted 
to  a  more  reliable  man. 

Perry  was  informed  by  Mr.  Smith 
Thompson,  then  secretary  of  the  navy, 
that  such  a  force  as  he  might  deem 
necessary  would  be  placed  at  his  dis¬ 
posal.  He  w’as  to  be  sent  as  a  diplo¬ 
matic  as  well  as  a  military  agent, 
receiving  for  the  former  extra  com¬ 
pensation  from  the  department  of 
state,  to  which  he  was  to  look  for 
orders  concerning  that  portion  of  bis 
duties. 

It  was  desired  that  the  frigate  Con- 
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stelldlion  bear  his  flag,  but  as  it  would 
require  several  weeks  to  prepare  her 
for  sea — the  government  being  anxious 
that  he  set  out  on  his  mission  without 
delay — he  was  ordered  to  the  sloop 
John  Adam^,  with  the  assurance  that 
the  Constellation  would  follow  as  soon 
as  her  eondition  would  permit. 

It  was  required  that  he  visit  Angos¬ 
tura,  more  than  three  hundred  miles 
up  the  Orinoco,  and  knowing  that  the 
John  Adams  would  be  unable  to  pass 
the  bar  at  the  rivers  mouth,  Perry 
wrote  the  secretary,  suggesting  that  he 
be  provided  with  a  consort  of  lighter 
draught. 

The  schooner  Nonsuch  was  imme¬ 
diately  placed  under  his  command  for 
this  service. 

On  June  5,  1819,  Perry  visited  the 
John  Adams,  then  lying  at  Annapolis, 
and  hoisted  his  pennant  under  a  salute 
of  thirteen  guns.  On  the  6th,  the 
purser,  Mr.  C.  O.  Handy,  arrived  with 
the  money  and  stores,  and  weighing 
anchor  the  following  morning,  the 
John  Adams  stood  down  the  bay. 

During  the  night  she  had  been 
joined  by  the  Nonsuch,  Lieutenant 
Alexander  Claxton  commanding. 

Both  vessels  proceeded  seaward  on 
the  9th.  When  off  the  James  River 
the  Nonsurh  was  dispatched  to  New¬ 
port  for  more  supplies,  while  the  John 
Adams  continued  on  to  Tvvnnhaven, 
w’here  she  anchored  to  await  the  re¬ 
turn  of  her  consort. 

The  two  vessels  finally  got  to  sea 
on  the  nth,  shaping  their  course  for 
the  passage  between  St.  Thomas  and 
Porto  Rico. 

Arriving  at  Barbadoes  on  July  5th, 
Perry  sent  Mr.  Handy  in  the  Nonsuch 
to  procure  information  regarding  the 


existing  condition  of  affairs  on  the 
Spanish  main. 

Admiral  Campbell,  the  British  offi¬ 
cer  commanding  the  station  at  Bar¬ 
badoes,  gave  the  desired  information, 
and  warned  Mr.  Handy  to  beware  of 
hurricanes,  great  apprehension  being 
entertained  of  them  at  that  particular 
season. 

A  good  chart  of  the  Orinoco  could 
not  be  secured,  greatly  to  ^Ir.  Handy’s 
chagrin ;  for  of  all  things,  this  was 
what  the  commodore  most  desired.  He 
brought  word,  however,  that  the  Gulf 
of  Paria  was  free  from  danger,  and 
that  the  harbor  of  Port  of  Spain, 
where  it  was  projwsed  to  leave  the 
Joint  Adams,  w’as  deep  and  safe. 

Arriving  at  the  mouth  of  the  Ori¬ 
noco  on  the  15th  of  July,  the  commo¬ 
dore  transferred  his  flag  to  the  Non¬ 
such  and  ordered  the  John  Adams  to 
proceed  to  Port  of  Spain  to  await  his 
return.  Then  the  little  schooner  took 
a  pilot  aboard  and  commenced  the 
tedious  ascent  of  the- river. 

When  al>out  halfway  to  Angostura, 
at  the  village  of  Barancas,  they  en¬ 
countered  the  patriot  flotilla  of  four 
gunboats,  the  commander  of  which 
lo.st  no  time  in  paying  his  respects  to 
Perry. 
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Barancas  was  the  first  evidence  of 
civilization  worth  mentioning  that  had 
l)een  encountered  in  the  one  hundred 
and  fifty  miles  of  country  through 
which  the  Nonsuch  had  traveled. 

On  the  evening  of  the  26th  of  July 
the  Nonsuch  anchored  in  the  river  off 
.\ngostura,  and  a  lieutenant  was  im¬ 
mediately  ordered  ashore  to  wait  upon 
the  vice-president  of  the  republic,  Don 
Antonio  Francisco  Zea.  The  presi¬ 
dent,  Bolivar,  was  then  at  the  head 
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of  his  army.  The  vice-president  ex¬ 
pressed  his  pleasure  at  the  arrival  of 
a  vessel  from  the  United  States  and 
said  that  salutes  would  be  exchanged. 

At  10  o’clock  the  following  day, 
after  the  Xonmtrh  had  saluted  the 
Venezuelan  flag  and  had  her  salute 
returned,  Commodore  Perry  landed, 
attended  by  several  of  his  officers  and 
Dr.  Forsyth,  an  American  gentleman 
residing  at  Angostura,  who  had  been 
recommended  to  the  commodore  in  the 
highest  terms.  Dr.  Forsvth  said  that 
he  would  be  delighted  to  act  as  inter¬ 
preter  during  Perrys  intercourse  with 
the  vice-president. 

The  commodore,  following  his  in¬ 
structions  from  the  United  States  gov¬ 
ernment,  informed  the  vice-president 
that  he  had  b('e:i  ordered  to  communi¬ 
cate  with  him  only  as  a  naval  com¬ 
mander,  and  that  he  would  make 
known  the  object  of  his  visit  in  the 
most  informal  manner.  This  had  been 
decided  upon  as  the  proper  course, 
our  government  having  not  yet  ac¬ 
knowledged  the  independence  of  Vene¬ 
zuela,  as  part  of  the  territory  was  still 
in  dispute  between  the  Spanish  and 
Venezuelan  armies. 

The  commodore  made  known  the 
conditions  then  existing  betw’een  the 
fpjvernments  of  the  United  States  and 
Venezuela,  stating  that  they  desired 
the  complete  independence  of  the 
South  American  states,  and  had  been 
negotiating  with  the  European  powers 
to  accomplish  this  residt,  but  that  they 
would  in  no  way  otfer  offense  to  Spain. 

lie  furnished  ^Ir.  Zea  w’ith  the  two 
acts  of  Congress  with  regard  to  piracy 
and  neutrality,  and  demanded  indem¬ 
nity  for  the  spoilations  perj)etrated  by 
Venezuelan  ves.sels  on  the  commerce  of 
the  United  States,  laying  particular 


stress  on  the  unjust  seizure  of  Amer¬ 
ican  property  by  the  schooner  Brutus, 
which  property  had  been  illegally  sold 
within  Venezuelan  territory.  He  also 
explained  the  views  of  our  government 
with  regard  to  privateers,  and  asked 
for  an  official  list  of  those  commis¬ 
sioned  by  Venezuela. 

The  vice-president  expressed  his  sat¬ 
isfaction  at  the  efforts  of  the  United 
States  to  secure  recognition  for  them 
in  Europe  and  said,  regarding  neu¬ 
trality  and  piracy,  that  their  congress 
was  then  engaged  on  the  subject  of 
their  cruisers,  and  that  laws  would  be 
passed  which  would  be  satisfactory  to 
all  concerned;  that  he  had  no  doubt 
but  that  the  United  States  would  re¬ 
ceive  complete  satisfaction  upon  all 
points  mentioned  by  the  commodore. 

But  through  the  natural  indolence 
of  the  Spanish  people  the  matter  was 
neglected,  and  the  commodore  began 
to  fear  that  his  stay  in  Angostura  was 
to  be  of  long  duration. 

The  climate  was  unhealthy,  and 
siekness  had  set  in  among  the  crew  of 
the  Nonsuch  to  such  an  alarming  ex¬ 
tent  that  the  anxiety  of  the  Americans 
grew’  stronger  each  day. 

Finally  assurances  came  from  Vice 
President  Zea  that  the  papers  were 
ready  with  the  exception  of  the  one 
regarding  the  claims,  but  the  commo¬ 
dore  absolutely  refused  to  take  his  de¬ 
parture  until  the  Venezuelan  govern¬ 
ment  had  met  all  the  demands  he  had 
made  upon  it.  So  he  again  settled 
down  to  await  the  slow  turning  of  the 
government  machinery. 

To  make  matters  w’orse,  there  were 
mutterings  of  discontent  among  the 
lower  classes  of  the  Venezuelan  people, 
who  seemed  to  regard  the  Americans 
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as  foreign  intrudors,  bent  upon  extort- 
injj  vast  sums  of  money  from  their 
government. 

They  considered  England  their 
friend  because  many  English  officers, 
in  search  of  adventure,  were  serving 
in  Bolivar’s  army,  accepting  with 
stoical  indifference  the  hardships  and 
privations  of  the  campaign  then  in 
progress. 

The  mutterings  grew  no  louder, 
however,  and  on  Wednesday,  August 
11th.  Perry  received  a  note  from  the 
Venezuelan  secretary  of  state,  admit¬ 
ting  that  the  claims  were  just,  and 
promising  an  early  fulfillment  of  the 
obligation.  lie  added  his  assurance 
that  the  cruisers  and  privateers  of  the 
republic  would  henceforth  be  restricted 
to  narrower  limits. 

Having  thus  obtained  the  object  of 
his  visit.  Perry  was  for  taking  his 
immediate  departure,  but  the  vice- 
president  urged  him  to  remain  until 
the  14t.h  to  partake  of  a  dinner  given 
by  the  government  of  Venezuela  in 
his  honor, 

Not  wishing  to  refuse  this  act  of 
courtesy.  Perry  consented.  The  din¬ 
ner  was  all  that  could  have  Ix'en  de¬ 
sired,  the  Americans  l>eing  royally  en¬ 
tertained  by  the  vice-president  and 
the  various  members  of  the  govern¬ 
ment. 

On  the  following  day  Perry  assisted 
in  the  ceremony  of  proclaiming  the 
Venezuelan  constitution,  after  which 
he  went  on  board  the  Nonsuch  and  the 
little  schooner  dropped  rapidly  down 
the  riv’er. 

By  this  time  Lieutenants  Claxton 
and  Salter  were  ill  of  the  fever,  and 
Dr.  ^Morgan,  the  surgeon  who  had  been 
so  successful  in  the  treatment  of  the 
disease,  was  coming  down. 


The  next  evening  the  Nonsuch  | 
reached  the  bar  at  the  mouth  of  the  *= 
Orinoco,  where  she  was  forced  to  ^ 
anchor  to  await  the  turn  of  the  tide. 

During  the  night  the  wind  fresh¬ 
ened,  and  the  spray,  occasionally 
breaking  over  the  stem  of  the  vessel, 
descended  the  companion  hatch  of 
the  trunk  cabin  and  wet  the  commo¬ 
dore,  who  lay  asleep  in  his  bunk,  with¬ 
out  awaking  him. 

About  4  o’cl(K;k  in  the  morning  he 
awoke  with  a  violent  chill,  and  Dr. 
Forsyth,  who  had  taken  passage  on 
the  Nonsuch  for  the  United  States, 
was  called  to  prescribe  for  him.  Dr. 
Morgan  now  being  confined  to  his  cot. 
The  chill  went  off  in  the  course  of 
an  hour,  leaving  symptoms  that  fore¬ 
boded  a  severe  attack  of  the  prevail¬ 
ing  disease.  lie  grew  rapidly  worse 
each  succeeding  day,  and  seemed  to 
feel  from  the  first  that  he  would  not 
survive  the  attack. 

On  the  fourth  day  of  his  illness, 
when  the  Nonsuch  was  about  forty 
miles  from  Port  of  Spain,  where  the 
John  Adams  lay  awaiting  them, 
Perry’s  symptoms  l)ecame  so  alarm¬ 
ing  that  an  officer  was  sent  ahead  in 
one  of  the  ship’s  l)oats  to  break  the 
news  to  Lieutenant  Turner  and  Mr. 
Handy.  The  wind  was  so  light  that 
there  was  no  prosjKK't  of  the  Nonsuch 
reaching  port  for  many  hours. 

Perry  grew  weaker  and  weaker  un¬ 
til  his  strength  was  nearly  sptuit.  In 
the  language  of  Dr.  Morgan,  who  had 
stationed  himself  at  the  commodore’s 
l)edside,  in  spite  of  his  owm  illness, 
‘‘his  patience  and  fortitude  never  for 
sook  him,  and  his  mind  seemed  en¬ 
tirely  superior  to  the  greatest  agony 
of  suffering  he  felt.” 

Perry  told  the  doctor  that  he  felt  no 
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alarm,  whatever  might  be  the  issue; 
that  the  debt  of  mortality  must  be  paid 
— in  fact,  he  exhibited  every  charac¬ 
teristic  of  a  great  man  and  a  Chris¬ 
tian. 

Shortly  after  noon  on  the  23rd  of 
August  —  Perry’s  birthday  —  he  was 
seized  with  a  painful  paroxysm  of 
his  disease*,  and  immediately  requested 
the  presence  of  Lieutenants  Claxton 
and  Salter. 

When  they  had  assembled,  together 
with  Dr.  Morgan,  he  stated  that  he 
had  no  will  with  him,  as  was  his  cus¬ 
tom,  but  that  if  he  survived  long 
enough  he  intended  having  Mr.  Handy 
draw  one;  but  he  stated  that  in  case 
his  death  should  occur  before  Afr. 
Handy  could  Ix'  reached,  he  wished  it 
understood  that  he  Ix'quoathed  his 
property,  together  with  the  guardian¬ 
ship  of  his  children,  to  his  wife. 

The  Nonsuch  vr&s  nearly  to  Port  of 
Spain  before  the  boat  arrived  from 
the  John  Adams  with  Lieutenant 


Turner,  Mr.  Handy  and  Dr.  Osborne. 

The  sensations  of  these  true  friends 
as  they  gazed  upon  the  dying  form  of 
their  commander,  can  better  be  imag¬ 
ined  than  described. 

All  attempts  to  prolong  life  were 
ineffectual,  and  at  3  o’clock,  free  from 
the  suffering  which  had  marked  his 
illness  up  to  within  a  few  hours  of 
his  death.  Perry  breathed  his  last. 

Thus,  on  his  birthday,  at  the  age  of 
34,  with  many  of  the  brilliant  possi¬ 
bilities  of  life  still  before  him,  died 
America’s  naval  hero,  Oliver  Hazard 
Perry. 

With  an  impressive  service  his  re¬ 
mains  were  laid  to  rest  in  Port  of 
Spain.  The  funeral  was  attended  by 
the  officers  and  men  of  the  two  Ameri¬ 
can  ships  and  the  greater  part  of  the 
inhabitants  of  the  town,  including  sev¬ 
eral  military  organizations. 

The  desired  result  of  the  expedition 
to  Venezuela  had  been  attained,  but 
at  the  cost  of  one  of  the  country’s 
truest  and  bravest  officers. 


A  NEW  PRIMMER:  F.  D.  PASTORIUS 

Artiitr  F.  Exoelbert 

DEPARTMENT  OF  GERMAN 
MOUNT  UNION  COLLEGE,  ALLIANCE,  OHIO 


Collectors  and  students  of 

school  texts  will  lx*  interested  in 
a  recent  acquisition  made  by  the 
library  of  the  German  Society  of 
Pennsylvania  in  Philadelphia.  It  is 
a  photostatic  copy  of  probably  the  first 
school  text  w’ritten  and  used  in  the 
schools  of  Pennsylvania.  The  author 
of  this  lxx)k  is  Francis  Daniel  Pasto- 
rius,  the  founder  of  Germantown  and 
the  leader  of  the  first  German  immi¬ 


gration  to  the  colony  of  William  Penn. 
Pastorious,  who  had  had  extensive 
preparation  in  the  German  universi¬ 
ties,  was  appointed  teacher  of  the 
Friends’  school  in  Philadelphia  in  the 
year  1697  and  became  the  first  teacher 
of  the  school  at  Germantown  founded 
in  1701.  Learned  gives  the  year  1698 
as  the  date  of  publication  of  the 
primer,  but  this  has  not  as  yet  been 
definitely  established. 
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For  many  years  it  was  known  that 
Pastorious  had  written  a  primer  for 
school  use,  but  only  in  recent  times 
was  a  copy  found  in  the  Bevan-Naish 
Library  at  Birminjiham,  England,  evi¬ 
dently  a  copy  presented  by  Pastorious 
to  William  Penn.  Learned,  the  biog¬ 
rapher  of  Pastorious,  obtained  a  copy 
of  the  title  page  and  incorporated  it 
in  his  scholarly  work,  but  only  a  short 
time  ago  was  a  complete  copy  obtained 
by  the  German  Society  of  Philadel¬ 
phia.  The  title  page,  as  printed  in 
the  Philadelphia  Gazette-Democrat, 
July  23,  1933,  reads  as  follows: 

A 

N  E  W  P  H  I  M  M  E  K 

OR 

Methodic.'VL  Directions 
To  attain  the 

True  Spelling,  Reading  &  Writing  of 
ENGLISH 

Whereunto  are  added,  somethings 
Necessary  &  Useful  for  the  Youth 
of  this  Province  and  likewise  for 
those  who  from  foreign  Countries 
and  Nations  come  to  settle 
amongst  us. 

By  F.  I).  P. 

All  Blessings  Come  Down  Even 
From  God,  Infinite  Kindness,  Love 
&  Mercy,  Now,  of  Old  &  Per|)etu- 
ally,  Quickeneth,  Refresheth,  and 
Stremrtheneth  True  Upright  Will¬ 
ing  Xtians  &  Young  Zealots. 

Examples  prevail  above  Precepts. 

Printed  by  William  Bradford  in 
New  York  and  sold  by  the  .\uthor 
in  Pennsylvania. 


Students  of  .iVmerican  literature 
will  recall  Pastorious  as  the  subject 
of  John  Greenleaf  Whittier’s  lengthy 
poem,  The  Pennsylvania  Pilgrim. 

I  sing  the  Pilgrim  of  a  softer  clime 

And  milder  speech  than  those  brave 
men’s  who  brought 
To  the  ice  and  iron  of  our  winter  time 

A  w'ill  as  firm,  a  creed  as  stern,  and 
wrought 

With  one  mailed  hand,  and  with  the 
other  fought. 

Sim|)ly,  as  fits  my  theme,  in  homely 
rhyme 

I  sing  the  blue-eyed  German  Spener 
taught, 

Through  whose  veiled,  mystic  faith  the 
Inward  Light, 

Steady  and  still,  an  easy  brightness, 
shone. 

Transfiguring  all  things  in  its  radiance 
white. 

Whittier’s  interest  is  easily  traced 
to  the  fact  that  Pastorious  was  the 
author  of  the  first  formal  protest 
against  slavery  in  the  American  Colo¬ 
nies  made  by  a  church  group  and  pre¬ 
sented  to  the  Friends’  Meeting  at 
Philadelphia. 
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SOCIALIZED  SCIENCE  — A  BOND 
BETWEEN  THE  SCHOOL  AND 
INDUSTRY 

In  many  school  systems  throughout 
the  country  the  practical  courses  or  gen¬ 
eral  science  courses  followe<l  by  the  pu¬ 
pils  are  connected  up  with  the  work  per¬ 
formed  for  wages  by  these  same  pupils 
outside  the  school.  “The  closest  connec¬ 
tion  between  theory  and  practice,”  says 
Ruediger  in  his  Vitalized  Teaching,  “is 
found  in  the  various  forms  of  alternat¬ 
ing  and  part-time  schools  now  current 
in  industrial  and  engineering  education. 
Everyone  is,  or  should  be,  interested  in 
his  calling,  and,  when  the  theory  that 
controls  this  calling  is  acquired  in  direct 
relation  with  the  calling,  the  situation 
is  ideal,  not  only  for  motivating  the 
theory,  hut  also  for  mastering  it  through 
immediate  and  vital  application.”  In 
the  alternating  schools,  the  pupil  spends 
one  perio<l  of  one  or  two  weeks  in  school, 
and  then  a  period  of  similar  length  in 
the  factory  or  shop.  His  school  work 
has  an  intimate  relationship  to  his  job, 
and  much  of  the  school  instruction 
throws  light  on  the  problems  he  meets 
at  his  work.  The  result  is  that  theory 
and  |)ractice  go  along  together.  In  the 
part-time  vocational  schools  the  pupil  is 
at  school  a  |)art  of  the  day  and  at  work 
another  part  of  the  day.  Such  schools 
are  found  in  large  cities  and  especially 
in  commercial  and  industrial  centres. 

In  the  continuation  schools  of  Boston, 
for  exanijile,  and  in  its  trade  .schools, 
the  students  divide  their  day  between 
school  and  shop  work.  The  science  les¬ 
sons  are  tied  up  with  the  students’  jobs. 
Girls  working  in  candy  factories  part  of 
each  day  take  up  at  school  the  study 
of  foods,  chemistry,  etc.  The  boys  who 
are  emf)loyed  by  the  Western  Union  spe¬ 
cialize  at  school  in  telegraphy,  physics, 
etc.  Those  who  are  in  the  mills,  or  in 
automobile  plants,  or  in  printing  estab¬ 
lishments  or  elsewhere  pursue  in  the 
school  the  sciences  which  bear  upon  their 
special  occupation  and  which  ofTer  the 
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greatest  opportunities  for  efficiency  and 
success  in  it.  The  teacher  of  general 
science  is  in  a  position  to  det^  the 
pupil’s  interests  and  inclinations,  and 
to  give  him  or  her  wise  vocational  guid¬ 
ances  later  establishing  contacts  between 
the  school  studies  and  the  occupational 
interests.  The  pedagogical  principles 
involved  in  such  schools  as  those  de- 
scribe<l  is  sound,  because  resting  upon 
a  sound  psychological  basis.  “Motiva¬ 
tion  is  direct  and  intrinsic  and  this  tends 
inherently  to  vitalize  responses  and  in¬ 
sure  thoroughgoing  comprehension.” 

EVALUATING  GENERAL  SCIENCE 

Does  a  knowledge  of  general  science 
contribute  to  success  in  the  study  of  the 
special  sciences — chemistry,  physics,  and 
botany  ?  The  teachers  of  the  special 
science  courses  in  a  large  city  high  school 
were  askefl  to  divide  their  classes  into 
two  groups — one  consisting  of  pupils 
who  had  precede<l  the  study  of  a  special 
science  by  a  course  of  one  year  in  gen¬ 
eral  science,  the  other  consisting  of  those 
who  took  up  the  special  science  without 
any  preparatory  scientific  training.  One 
hundre<i  students  were  involved — fifty 
of  each  group;  and  by  means  scores  on 
the  Terman  Group  Test  of  Mental 
.Ability,  these  were  paired,  the  age  and 
grade  of  each  pupil  being  taken  into 
account.  Then  the  marks  of  the  group 
studying  each  of  the  three  special  sci¬ 
ences  and  po88esse<l  of  knowledge  ac¬ 
quired  by  a  previous  course  in  general 
science  was  compared  with  the  marks 
of  each  group  of  special  science  students 
who  did  not  have  the  preparatory  gen¬ 
eral  science  training.  The  group  of  spe¬ 
cial  science  pupils  who  had  prepared  for 
their  work  by  a  course  in  general  science 
not  only  had  a  better  rank  or  mark  than 
the  non-general  science  group,  but  the 
answers  to  the  questions  asked  indicated, 
also,  that  the  general  science  course 
graduates  attacked  the  special  sciences 
with  greater  interest  and  understanding. 

N.  F.  K. 
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ATTITUDE  OF  COLLEGES  TO¬ 
WARDS  GENERAL  SCIENCE 

The  examination  of  state  and  city 
courses  of  study  reveals  the  emphasis 
which  is  given  to  the  study  of  general 
science.  In  many  school  systems  pro¬ 
vision  is  made  for  all  the  equipment 
necessary  for  teaching  this  branch, 
which  is  l)ecoming  more  and  more  a 
required  study.  It  is  one  of  the  leading 
subjects  in  the  movement  for  the  vital¬ 
izing  or  socializing  of  school  work.  An 
examination  of  the  entrance  require¬ 
ments  of  many  of  the  prominent  colleges 
in  the  East  manifests  a  difference  in  the 
evaluation  of  this  branch,  however,  and 
in  some  cases  there  is  revealwi  a  rather 
critical  attitude  towards  the  study  of 
general  science  as  such.  The  colleges 
which  grant  entrance  credits  for  general 
science  are  the  following: 

Brown 

Boston  University 
Boston  College 
Bates 

City  College 
Columbia 
Ford  ham 
Georgetown 
Jackson 

Massachusetts  College 
New  Jersey  City  (College 
New  York  University 
Simmons 
Tufts 

University  of  New  Hampshire 


The  colleges  which  refuse  entrance  ‘9 
credits  for  this  study  are: 

College  of  St.  Elizabeth  * 

Dartmouth  |i 

Harvard  , 

Massachusetts  Institute  of  T**chnology 

Mt.  Holyoke 

Penn  State 

Princeton 

Smith 

Vassar 

Wellesley 

Yale 

The  attitude  of  this  latter  group  of 
colleges  is  based  upon  the  view  that  the 
course  is  too  general ;  that  it  is  a  brief 
resume  of  astronomy,  chemistry,  biology, 
botany,  and  physics;  that  it  is  a  smat¬ 
tering  of  everything,  and  that  not  enough 
time  is  devoted  to  it.  The  other  group 
of  institutions  justify  their  position  hv 
such  statements  as  these:  The  subject  i.s 
fine  for  those  who  take  no  other  science, 
because  it  lays  a  good  foundation  and 
makes  the  pupils  familiar  with  scien¬ 
tific  method ;  it  gives  valuable  informa¬ 
tion;  it  stimulates  the  desire  to  know 
more  science;  it  holds  the  interest  of  the 
pupils;  it  causes  pupils  to  observe  and 
think;  it  explains  the  common  phenom¬ 
ena  without  too  much  detail.  For  these 
colleges  the  course  in  elementary  science 
appears  to  be  so  full  of  promise  that 
no  school  can  afford  to  omit  the  teaching 
of  its  universal  principles. 
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DEPARTMENT  OF  BOOK  REVIEWS 


Tours  Through  the  World  of  Science. 
By  William  T.  Skilling,  M.  S.,  State  Teach¬ 
ers  College,  San  Diego,  Calif.  1933.  758 

pp.  McGraw-Hill  Book  Co.,  New  York. 

It  seems  especially  appropriate  and 
timely  to  publish  a  book  of  this  sort 
when  great  numbers  of  our  people  are 
thinking  of  a  “Century  of  Progress”  and 
are  visiting  a  great  exposition  where  many 
of  our  scientific  triumphs  are  displayed. 
To  go  on  a  series  of  visits  into  magic 
lands  of  science  seems  to  l)e  an  attractive 
thing  to  propose.  By  catchy  paragraph 
headings,  numerous  clear-cut  illustrations, 
and  real  sign-boards  set  up  frequently 
along  the  way  of  the  successive  pages,  the 
author  has  succeede<l  well  in  making  the 
reading  of  this  book  seem  like  a  real  tour 
through  a  world  of  scientific  wonder. 

Nineteen  tours  are  suggested.  Tliey  take 
the  youthful  traveler  to  earth,  air  and 
sea ;  to  laboratory  and  observatory ;  to 
machine-shop  and  factory ;  to  field  and 
forest,  and  to  all  those  interesting  places 
where  plants  and  animals  are  to  be  found ; 
to  places  far  and  near;  and,  perhaps  best 
of  all,  to  the  study  of  one’s  own  body. 

Teachers  are  asked  to  note  seven  im¬ 
portant  points  in  the  use  of  this  book. 
1.  The  complete  analysis  of  the  contents 
of  the  book  given  in  the  “road  signs,”  the 
strikingly  clear  paragraph  headings.  So 
well  is  this  part  of  the  work  done  that 
much  time  is  saved  for  the  one  who  may 
use  the  book.  2.  The  pictures,  with  their 
descriptive  legends,  add  much  to  the  text. 
3.  Many  experiments  and  demonstrations 
are  suggested  throughout  the  book.  They 
are  such  experiments  as  may  be  carried 
out  with  little  equipment — the  very  best 
kind.  An  excellent  suggestion  is  made  to 
the  effect  that  many  of  the  demonstra¬ 
tions  be  given  by  the  teacher  wdth  the 
aid  of  one  or  more  students.  4.  Thought 
questions  are  given,  not  answered.  Such 
a  device  provokes  reading  and  investiga¬ 
tion.  5.  Preparations  for  trips  are  de¬ 
scribed.  That  is,  before  one  of  the  imag¬ 


inary  tours  is  taken  the  students  are  to 
read  in  preparation  for  it.  Thus  they 
will  travel  more  intelligently.  6.  Describ¬ 
ing  the  trips  to  others  is  a  method  of 
review  and  emphasis  that  makes  the  tours 
much  more  effective.  7.  The  fiction  of 
travel  is  kept  up  throughout  the  book 
and  teachers  are  advised  to  follow  this 
method.  “It  is  intended  as  a  means  of 
stimulating  interest,  at  an  age  when  the 
imaginative  faculty  outranks  the  logical — 
an  age  when  a  little  fancy  may  well  be 
interwoven  with  fact  to  give  color  to  the 
pattern,”  so  says  the  author.  This  method 
might  easily  become  tiresome,  as  is  true 
of  any  method  if  used  too  long.  The  re¬ 
viewer  would  suggest  that  a  real  tour  of 
some  factory,  shop,  woodland  or  ocean 
might  add  to  the  effectiveness  of  such 
studies. 

The  amount  of  information  that  is 
tactfully  crowded  into  the  pages  is  re¬ 
markable.  Such  a  book  might  well  serve 
the  purpose  of  a  book  of  reference  for  the 
finding  of  scientific  facts.  By  turning  the 
pages  one  can  see  how  many  facts  are 
given.  The  index  also  suggests  the  com¬ 
prehensiveness  of  the  treatment  of  the 
scientific  fields. 

Such  a  book  ought  to  be  kept  near  at 
hand  for  ready  reference.  The  review’er 
has  seen  no  volume  more  appropriate  for 
a  conspicuous  place  on  the  desk  of  a 
teacher  in  the  grades.  —  Eable  Amos 
Brooks,  Boston  University  School  of  Edu¬ 
cation. 

Out  of  Doors:  A  Guide  to  Nature.  By 
Paul  B.  Mann,  Associate  in  Education, 
American  Museum  of  Natural  History,  and 
George  T.  Battings,  Department  of  Bi¬ 
ology,  Theodore  Roosevelt  High  School, 
New  York  City.  1932.  Pp.  X  and  448. 
Henry  Holt  and  Company,  New  York. 

A  true  and  important  sentence  is  found 
at  the  beginning  of  the  Preface  to  this 
attractive  book.  Here  the  authors  say, 
“For  years  many  of  the  pedagogical  at- 
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tempts  to  develop  an  enjoyable  and  last¬ 
ing  response  to  nature  have  seemed  to 
defeat  their  own  ends.”  The  meohanic.s 
of  biological  studies  have  often  destroyed 
the  attractiveness  of  the  science  of  Life. 
Tlie  dried  and  dead  specimens,  the  living 
ones  in  abnormal  environments  and  of  un¬ 
usual  species,  the  lifeless  methods  of 
studying  these  materials,  and  such  instru¬ 
ments  as  many  students  will  not  see  again, 
have  destroyed  the  charm  of  biological 
studies  all  too  often.  Within  twenty-four 
hours  two  girls,  each  quite  independently 
of  the  other,  once  said  to  the  review’cr, 
“I  hate  Nature  Study !”  On  careful  in¬ 
quiry-  it  was  found  that  both  these  girls 
had  had  similar  experiences  in  collecting 
a  certain  number  of  specimens  that  they 
might  win  ‘honors’  in  a  well-known  organ¬ 
ization  for  girls.  The  jierfunctory  meth¬ 
ods  and  the  unworthy  end  in  view  had  de¬ 
feated  completely  the  purpose  of  those 
who  had  sought  to  make  Nature  Study  an 
important  and  attractive  feature  of  this 
excellent  organization.  With  similar  mem¬ 
ories  and  impressions  of  experiences  in 
classes  in  Biology  many  students  have 
spoken  almost  with  loathing  of  the  work 
they  had  been  required  to  do.  What  a 
pity  it  is  that  so  many  boys  and  girls 
have  been  repelle<l,  rather  than  lure<l  on 
to  delightful  knowledge,  by  trite  methods 
and  uninteresting  pedagogical  traditions 
in  this  field  ! 

Tlie  experienced  and  efficient  authors  of 
this  boiik,  “Out  of  Doors,”  have  8uccee<le<l 
in  adding  another  attractive  volume  to 
the  expanding  shelf  of  out-<loor  literature. 
'Fhe  little  book  has  an  inviting  appear¬ 
ance;  one  feels  an  urge  to  read  it  when 
he  takes  it  in  his  hands.  The  binding 
is  appropriate,  the  size  is  convenient  for 
field  use,  the  chapter  headings  and  the 
subtitles  are  suggestive  of  something 
quite  worth-while.  .\nd,  when  one  reads 
chapter  after  chapter,  he  finds  that  there 
is  content,  persuasive  instruction  and  val¬ 
uable  Information  in  the  b<K)k.  The  book 
is  entirely  free  from  the  sentimental  ver¬ 
biage  and  the  inane  bed-time  story  form 
of  nature  faking  that  characterize  so 
many  books  on  the  out-doors  that  have 
been  written  within  the  past  two  decades. 


'fhe  illustrations  are  well  chosen,  but 
not  always  as  clear  and  attractive  to  the 
eye  as  they  should  be;  this  is  not  the 
fault  of  the  writers  of  the  book.  The 
bibliography  is  inclusive,  though  some  ex¬ 
cellent  sources  have  not  been  mentioned, 
or  at  least  sufficiently  emphasized,  and  a 
number  of  inferior  books  and  articles  are 
listed.  In  this  field,  into  which  so  much 
shcKldy  material  has  entered,  the  greatest 
care  should  be  exercised  to  use  only  the 
best  and  the  most  authoritative.  All  our 
nature  literature  neetls  a  thorough  purg¬ 
ing,  and  frequent  references  to  poorly 
written  and  unreliable  writings  ilo  not 
help  this  much-needed  process. 

Many  delightful  chapters  on  getting 
acquainted  with  animal  life,  plant  life, 
earth  and  sky,  and  with  nature  in  camp, 
follow  one  another  in  natural  se<]uence. 
If  properly  supplemented  by  the  use  of 
several  comprehensive  manuals  for  de- 
taileil  studies,  this  volume  would  make  an 
excellent  guide-book  for  a  course  of  Na¬ 
ture  Study  in  any  school  or  camp.  In 
fact,  it  is  one  of  the  beat  Nature  Study 
books  that  has  been  published. — Earle  A. 
Bb(H)K8,  Boston  University  School  of  Edu¬ 
cation. 

Nature  and  Amount  of  Arithmetic  in 
Types  of  Beading  Material  for  the 
Elementary  Schools.  By  Clifford  Woodf/, 
Professor  of  Education,  University  of 
Michigan.  University  of  Michigan  Press. 
19.33.  79  pages.  30  cents. 

Scholarly,  scientific  and  thorough  are 
pro|)er  terms  to  apply  to  this  79-|)age 
monograph.  The  plan  of  work  is  care¬ 
fully  set  up.  Previous  studies  in  the 
.same  field  and  similar  studies  in  related 
fields  are  carefully  reviewetl  in  t)rder  to 
give  perspective  on  the  problem. 

The  specific  task  is  to  note  the  use  of 
arithmetical  terms  in  thirteen  fifth  grade 
readers,  ten  fifth  grade  l)ooks  on  hygiene 
and  health,  twelve  geographies  in  gradei 
three  to  six,  three  upper  grade  books  on 
home  economics,  and  nine  issues  of  maga¬ 
zines  of  the  type  of  Tlie  .American  Boy, 
The  .American  Magazine,  and  The  Satu^ 
day  Evening  Post.  Approximately  134196 
pages  of  material  w’ere  analyze<i,  result- 
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iD(?  in  the  findinf^  of  49,280  occurrences 
of  318  different  concepts  of  a  general  na¬ 
ture  in  addition  to  numbers,  fractions, 
measures,  etc.,  of  a  more  strictly  mathe¬ 
matical  character. 

The  service  rendered  by  Dr.  Woody’s 
study  is  immediately  apparent.  Mathe¬ 
matical  concepts  do  enter  into  the  text¬ 
book  and  reading  material  of  fifth  grade 
children  to  a  very  considerable  extent. 
Some  will  argue  that  most  of  the  general 
concepts  receive  sufficient  attention  in 
phases  of  school  work  other  than  arith¬ 
metic  to  make  them  generally  understood. 
This  was  the  concept  which  prevailed  be¬ 
fore  arithmetic  was  introduced  into  the 
schools  in  the  early  part  of  the  eighteenth 
century.  Others  will  no  doubt  argue  that 
the  Importance  of  mathematical  concepts 
in  other  fields  places  upon  the  teacher 
of  arithmetic  the  task  of  fully  developing 
these  concepts  in  the  arithmetic  course. 
Dr.  Woody  does  not  attempt  to  resolve 
this  controversy.  In  general  he  concludes 
that  most  frequently  usages  are  of  very 
simple  terms. 

“Whole  numbers  encountere«l  in  all  of 
the  materials  are  generally  small,  but 
occasionally  they  may  contain  nine  or 
more  places.’’ 

“Few  fractions  having  large  denomi¬ 
nators  are  use<l.” 

“Terms  referring  to  measurement  are 
useil  very  extensively.’’ 

No  investigator  in  the  field  of  arith¬ 
metic  can  afford  to  miss  careful  reading 
of  this  study.  It  undoubtedly  takes  first 
rank  among  studies  of  arithmetic  terms 
and  concepts  in  textbook  and  general 
reading  material.  It  has  the  merit  of  be¬ 
ing  confine«l  to  a  narrow  field.  It  spreads 
the  data  ft)r  what  they  are  worth,  with¬ 
out  any  attempt  to  force  unwarranteil  con¬ 
clusions. — Guy  M.  Wii.KON,  Boston  Univer¬ 
sity  S^chool  of  Education. 

Education  as  Guidance.  By  John  M. 
Hrever,  Associate  Professor  of  Education, 
Harvard  University.  Published  by  'The 
Macmillan  Company,  1932. 

The  title  of  this  book.  Education  as 
Outdance,  while  technically  descriptive  of 
its  content,  does  not  do  it  justice.  It  is 


in  reality  a  philosophy  of  guidance  in 
education.  It  recognzes  the  whole  range 
of  accepted  objectives  in  education  and 
then  portrays  the  responsibility  of  the 
school  to  accept  the  challenge  to  guide 
youth  definitely  toward  these  goals. 

This  book  along  with  Principles  of 
Guidance,  by  Koos  and  Kepauvev  and  pub¬ 
lished  by  the  same  company,  forms  a  very 
happy  combination  for  students  of  guid¬ 
ance.  One  presents  the  philosophy  and 
the  other,  from  a  much  more  limited  point 
of  view,  the  practice  of  guidance  in  the 
schools. 

The  author  of  Education  as  Guidance 
is  to  be  congratulated  not  alone  for  his 
breadth  of  vision,  but  for  his  courage  in 
attacking  many  controversial  problems 
with  complete  frankness.  The  attention 
of  the  reader  is  called  to  the  chapter  on 
Guidance  in  Personal  Well-Being,  in  which 
the  author  shows  the  false  psychology  of 
fear  in  health  e<lucation,  and  at  the  same 
time  proposes  far  better  plans  for  develop¬ 
ing  right  habits  in  living. 

Few  writers  in  the  field  of  public  educa¬ 
tion  dare  to  even  mention  the  word  re¬ 
ligion.  Yet  Dr.  Brewer  has  not  hesitated 
to  present  a  very  helpful  chapter  on  Re¬ 
ligious  Guidance  and  Guidance  in  Other 
Important  Activities.  This  inspiring  chal¬ 
lenge  should  be  read  by  every  teacher 
of  youth  in  our  schools. 

Education  as  Guidance  is  recommended 
not  only  as  a  fundamental  text  for  stu¬ 
dents  of  guidance,  but  as  a  philosophy 
of  education  for  every  teacher. — Jessk  B. 
Davis,  Boston  University. 

Biology  and  Human  Welfare.  (New 
Edition.)  By  James  Edicard  Peabody, 
formery  Head  of  Dept.  Biol.  Morris  High 
School,  New  York  City,  and  Arthur  Ells- 
irorth  Hunt,  Head  of  Dept.  Biol.  Manual 
Training  High  School,  Brookl>’n.  658  pp. 
Price  $1.60.  The  Macmillan  Company,  New 
York. 

The  fact  that  this  is  a  new  edition  of 
Biology  and  Human  Welfare  testifies  to 
its  worth.  A  careful  reader  of  this  book 
may  easily  see  how,  out  of  many  similar 
books,  there  is  a  demand  for  this  one. 
Several  features  commend  this  book  to 
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<  n-j  ho  is  Interested  in  books  biological. 
Some  that  may  be  noted,  even  at  a  glance, 
are  these: 

1.  The  volume  is  attractively  bound, 
clearly  printed,  and  usefully  illustrated. 
The  general  make-up  of  the  book  claims 
one’s  attention  as  soon  as  it  is  taken  in 
hand.  It  has  the  “feel”  of  a  goo<l  book. 

2.  The  practical  phase  of  biological 
study  and  research  is  continuously 
stresse<l,  the  second  part  of  the  title  being 
held  in  as  great  regard  as  the  first.  All 
sorts  of  human  relationships  to  plants 
and  animals  are  clearly  set  forth.  The 
l>euring  of  birtlogical  structures  and  pro¬ 
cesses  upon  human  health,  work,  fcHsl, 
happiness,  and  general  welfare  are 
brought  to  light  on  almost  every  page. 
It  is  a  practical  book. 

3.  It  is  a  gocxl  book  for  teachers  as 
well  as  a  likeable  book  for  students.  Tlie 
metluKl  of  presenting  problems  is  entic¬ 
ing,  though  it  is  conceivable  that  some 
may  wish  for  a  change  in  method  more 
often.  Continuous  problems  and  a  bar¬ 
rage  of  accompanying  questions  may  be 
pu/zling  rather  than  clarifying.  Yet  so 
well  are  the  problems  suggested  and  so 
I)ertinent  are  the  questions  that  most 
teachers  will  find  the  book  exceedingly 
useful,  especially  for  the  gathering  of  lab¬ 
oratory  materials,  and  most  pupils  will  be 
glad  to  seek  the  solutions  desired. 

4.  The  capable  authors  of  the  book 
have  dared  to  break  away  from  old  and 
conventional  methoils  of  writing  a  book 
on  biology.  So  much  the  better  is  this 
book  for  such  courage.  The  new  way  of 
saying  many  things  is  educational  and 
inspirational. 

5.  The  bibliography,  to  which  the  re¬ 
viewer  turned  immediately  when  begin¬ 
ning  the  study  of  this  book,  is  an  excel¬ 
lent  one.  It  is  characterized  by  the  in¬ 
clusion  of  books  of  many  tj'pes — those 
that  give  many  facts,  some  that  contain 
a  large  element  of  adventure,  some  that 
are  in  story  form,  and  many  that  treat 
in  an  authentic  manner  some  one  of  the 
many  fields  of  natural  history'  or  science. 
Generally  speaking,  ordinary-  books  are 
not  mentioned  in  this  bibliography;  only 
the  very-  beat  ones  are  named. 

The  authors  of  this  book  state  their 


chief  •rbjective  in  the  following  words: 
“The  study  of  biology  should  make  the 
student  not  only  a  more  intelligent  stu¬ 
dent  but  also  a  healthier  student.  It 
should  lead  him  to  understand  the  basic 
principles  of  healthful  living,  it  should 
arouse  within  him  a  consciousness  of  the 
dignity  of  his  position  among  the  inhabi¬ 
tants  of  the  earth,  and  it  should  awaken 
a  desire  to  take  care  of  and  improve  his 
physical  and  mental  life.”  This  worthy 
objective  seems  to  be  attained,  so  far  as 
the  material  book  is  concerned.  No 
doubt  the  use  of  the  book  will  make 
effective  this  practical  objective  in  the 
lives  of  many  young  people  in  the  schools 
of  our  country. — E.\ri,e  \.  Hrookh,  Bos¬ 
ton  University  School  of  Krlucation. 

An  Introduction  to  Biology.  By  Elbert 
C.  Cole,  .\ssoclate  Professor  of  Biology, 
Williams  College.  1933.  .M8  pages.  .lohn 
Wiley  &  Sons,  Inc.,  New  York  City. 

This  is  a  guo<l,  substantial  text-book  on 
Biology.  It  is  truly  more  than  an  “Intro¬ 
duction”;  it  is  a  thorough  treatise  on 
the  fundamentals  of  this  subject.  Of  the 
great  number  of  books  on  Biology,  Nature 
Study,  and  kindred  subjects  now  being 
published,  this  is  easily  one  of  the  best. 
Tire  great  amount  of  material  included, 
the  thoroughness  of  treatment,  the  reli¬ 
ability  of  statement,  and  the  clarity  of 
expression  make  this  a  good  book.  It  it 
so  planned  that  it  will  serve  well  as  a 
text-book  for  an  entire  year  of  study  in 
a  secondary  or  normal  school. 

Many  projects,  teaching  points,  and  re¬ 
search  suggestions  are  given  at  the  end 
of  each  chapter.  Books  are  mentioned  for 
further  study,  and  related  readings  from 
other  parts  of  this  book  are  frequently 
cited.  The  prominent  paragraph  headings, 
the  frequent  and.  attractive  illustrations, 
and  the  discriminating  legends  under  each 
illustration,  enable  the  teacher  to  use  the 
l>ook  effectively  and  help  the  student  to 
use  it  understandingly. 

Six  of  a  series  of  ideas  are  stressed. 
Tliey  are : 

1.  The  basic  similarity  of  organisms 
in  structure  and  function. 

2.  The  dependence  of  all  organisms 
upon  the  inorganic  world. 
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3.  The  complex  and  ever-chunginp' 
mter- relations  existing  l)etween  living 
things,  tending  to  attain  and  maintain  a 
condition  of  balance  in  Nature. 

4.  The  economic  importance  of  organ¬ 
isms — their  relation  to  human  health, 
wealth,  and  enjoyment  of  life. 

5.  The  increasing  control  man  exercises 
over  the  living  world,  involving  problems 
of  conservation  and  improvement. 

6.  ITie  im|K)rtance  of  a  knowledge  of 
the  kinship  of  organisms  us  a  basis  for 
more  nearly  complete  control. 

While  the  publishers  have  not  entirely 
changed  the  a])pea ranee  of  the  book  from 
that  of  the  old-time  text-book  on  Biology, 
they  have  given  us  an  attractive  and  an 
amazingly  inexpensive  volume.  No  teacher 
would  make  a  mistake  in  recommending 
it  as  a  book  for  special  study  and  fre¬ 
quent  reference.  Indeed,  if  a  text-book 
is  desired,  this  would  be  a  very  acceptable 
one.  Few  volumes  on  Biology  treat  the 
subject  more  thoroughly.  —  Kakle  .\mos 
Bsookb,  Boston  University  School  of  Edu¬ 
cation. 

The  Constitution.  By  Frank  A.  Ma- 
gruder,  IMi.D.,  Professor  of  Political 
Science,  Oregon  State  College,  and  Guy  8. 
Claire,  Ph.D.,  LL.B.,  Assistant  Professor 
of  Law,  University  of  Oregon.  395  pp. 
Price  $2.50.  .McOraw-IIill  Book  Company, 
New  York. 

The  American  people  have  been  and  are 
much  given  to  talking  about  the  Consti¬ 
tution.  Oftentimes  their  knowlcnlge  of  it 
has  been  in  inverse  proportion  to  their 
acquaintance  with  it.  This  has  been  due 
in  part  to  the  t>T>e  of  books  that  have 
been  written  about  it.  These  books  have 
been  intended  generally  for  the  legal  stu¬ 
dent  rather  than  the  lay  reader.  To  be 
sure  in  recent  years  considerable  time 
has  been  given  in  the  secondary  schools  to 
the  study  of  the  Constitution.  Such 
courses  have  frequentl.v  concerned  them¬ 
selves  with  the  form  of  the  Constitution 
rather  than  with  its  intent  and  spirit. 
In  college,  the  courses  in  .American  Gov¬ 
ernment  have  been  elective  generally — 
and  no  great  number  of  students  have 
elected  these  courses  in  the  past. 

Magruder  and  Clair  in  their  book.  The 
Constitution,  have  written  a  clear,  con¬ 


cise  interpretation  of  that  great  docu¬ 
ment  as  it  exists  in  1933.  The  American 
('onstitution  is  the  oldest  written  consti¬ 
tution  in  the  world.  Its  durability  is  proof 
of  its  adaptability  and  flexibility.  The 
framers  of  the  Constitution  had  more  wis- 
ilom  than  some  of  their  descendants 
ascribe  to  them,  for  they  recognized  that 
changes  must  be  made  in  the  document 
as  the  needs  of  future  times  revjuired, 
and  hence,  they  inserteil  a  very  workable 
scheme  for  the  making  of  amendments. 
The  number  of  actual  amendments  (20) 
made  has  been  small ;  but  the  Constitu¬ 
tion  has  been  much  modified  by  Supreme 
Court  decisions  and  the  social  conscience 
of  the  times.  These  changes  are  indi¬ 
cated  in  this  book. 

The  ho<»k  not  only  states  the  facts  re¬ 
lating  to  the  actual  workings  of  the  Con¬ 
stitution,  but  it  gives  in  concise  form  the 
economic,  social  and  political  conditions 
that  have  influenced  the  operating  of  the 
Constitution  down  through  the  years.  This 
is  an  important  and  worthwhile  contri¬ 
bution,  and  one  that  should  be  stressed. 

In  view  of  the  rapid  changes  that  have 
l>een  made  in  governmental  activities  in 
the  last  seven  months,  a  reinterpretation 
of  the  ('onstitution  seems  to  be  necessary. 
Thus,  this  book  is  timely.  It  deals  with 
the  (’onstitution  clause  by  clause,  with 
explanatory  comments  and  decisions  on 
the  important  cases  that  have  arisen  un¬ 
der  each  clause.  The  book  is  up  to  date, 
dealing  with  recent  decisions,  e.  g.,  the 
Scottsboro  case. 

In  the  preface  the  authors  say:  “Dicta¬ 
torship  is  the  outcome  of  popular  ignor¬ 
ance  of  political  and  economic  principles. 
.\  republic  needs  the  vigilance  of  an  e<lu- 
cated  electorate  and  cannot  be  maintained 
in  a  highly  Integrated  industrial  economy 
without  much  knowle<lge  of  government 
on  the  part  of  its  citizens.”  But  knowl¬ 
edge  alone  will  not  save  a  republic.  The 
electorate  must  not  only  be  informed  in, 
but  it  must  be  interested  in  the  problems 
of  government.  And  more  is  necessary, 
too, — there  must  be  the  right  feelings  and 
relations  toward  the  various  groups  that 
make  up  the  republic.  WTtile  the  knowl¬ 
edge  of  the  mechanics  of  government  is 
necessary,  it  is  only  one  phase  of  citizen- 
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ship  traininfr  in  a  republic.  All  teachers 
should  come  to  realize  this. 

The  book  is  very  readable.  Indeed,  the 
fundamental  government  structure  has 
been  so  simply  and  clearly  presented  that 
it  can  be  understood  by  any  intelligi'ent 
person.  The  book  could  be  used  as  a 
text  in  the  last  years  of  senior  hif^h  school 
or  as  an  introductory  text  in  college.  It 
is  a  book  that  the  teacher  will  find  very 
helpful  as  a  reference  on  problems  con¬ 
nected  with  the  Federal  Constitution.  The 
book  has  an  abundance  of  footnotes  and 
case  citations.  It  is  a  worthwhile  con¬ 
tribution  to  the  books  dealing  with  Amer¬ 
ican  government. — F'rankm.n  C.  Roberts. 

Administration  of  Enrichment  to  Su¬ 
perior  Children  in  the  Typical  Classroom. 
By  J.  Edgar  Drannfleld.  Teachers  College, 
New  York.  1933.  107  pp. 

Should  every  schoolroom  provide  an 
enriched  program?  This  question  is  being 
asked  more  persistently  by  progressive 
teachers  and  supervisors.  Dr.  Dransfield’s 
study  offers  experimental  evidence  on  this 
question. 

Using  42  classes,  with  1,188  pupils  as 
a  basis,  478  superior  children  were  found 
by  the  technique  employed.  The  standards 
applied  and  the  necessity  of  pairing,  re¬ 
duced  the  number  to  388, — 184  in  the  ex¬ 
perimental  group  and  184  in  the  control 
group.  Due  to  moving,  sickness  and  fail¬ 
ure  to  complete  the  work  or  take  the 
final  tests,  this  number  was  further  re¬ 
duced  in  the  final  summary  to  340, — 170 
experimental  and  170  control. 

losing  the  National  Intelligence  Test  as 
a  basis,  the  pupils  chosen  scored  110  or 
alKJve.  Using  the  Stanford  Achievement 
Te.st  as  a  basis,  the  Educational  Quotient 
of  the  chosen  pupils  was  100  or  above. 
The  experimental  group  of  chosen  pupils 
were  excusetl  from  regular  class  work  to 
the  extent  of  one  recitation  period  per 
week  for  each  year  that  the  pupil  ex¬ 
ceeded  the  grade  norm  in  the  subject, 
'rhe  time  thus  saved  was  nssignecl  for  the 
study  of  self-administering  instruction 
units  of  enrichment.  The  experiment  was 
carrie<l  in  grades  three,  five,  and  seven. 
The  third  grade  w’ork  centered  around 
fairy  tales  and  folk  lore;  the  fifth  grade. 


around  the  dangers  and  difficulties  encoun¬ 
tered  by  the  early  immigrants  to  America; 
and  the  seventh  grade  around  the  changes 
that  have  bee^  brought  about  through 
race  migrations. 

The  enrichment  program  was  followed 
by  each  pupil  as  an  individual.  Following 
induction  into  the  work  by  the  teacher 
and  acquaintance  with  the  source  mate¬ 
rial,  the  pupil  was  permitted  to  do  work 
at  home  or  after  hours. 

As  a  result  of  the  experiment,  it  was 
found  that  the  time  taken  from  regular 
studies  did  not  reduce  the  standing  of 
the  children  in  these  studies.  On  the 
other  hand,  significant  differences  were 
registercHl,  as  shown  by  pre-tests  and  final 
tests  in  all  of  the  enrichment  units,  .\8ide 
from  the  detail  of  making  records  (which 
would  have  been  omitted  in  regular  school 
work)  the  teachers  enjoyed  the  work  and 
accepte<l  it  as  desirable  proce<lure.  On 
the  basis  of  the  study  and  much  thinking 
about  it,  the  author  does  not  hesitate  to 
recommend  it  as  a  technique  which  will 
8uccee<l  where  the  teachers  are  reason¬ 
ably  intelligent.  In  any  case,  the  plan 
will  add  much  profit  to  school  work  for 
the  more  capable  children.  The  favorable 
votes  by  teachers  on  eighteen  items  about 
which  questions  were  asked,  exceeded  by 
very  considerable  the  unfavorable  votes. 
The  number  not  reporting  on  each  item 
was  small. 

Dr.  Dansfield's  study  has  sufficient  basil 
in  number  of  schools,  teachers  and  pupils 
to  make  it  significant.  The  general  plan 
of  the  study  is  well  conceived.  Many 
would  properly  question  the  use  of  s 
single  group  intelligence  test  ns  a  basis 
for  determining  the  intelligence  quotient. 
Many  more,  with  goo<]  reason,  would 
question  the  use  of  the  Stanford  Achieve¬ 
ment  Test  as  a  basis  for  determining 
subject-matter  standing  or  needs.  There 
would  be  serious  question  also  on  some 
of  the  enrichment  units.  The  final  returns 
showed  that  the  work  was  much  more 
successful  in  the  third  grade  than  in  the 
seventh  grade.  Careful  study  of  the  units, 
given  fully  in  the  appendix,  suggests  that 
much  of  the  difference  may  l>e  due  to  the 
type  of  material  presented.  It  is  po-ssible 
that  a  much  wider  range  of  choice  should 
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be  fiven  upper  grade  pupils  and  that  the 
tj'pe  of  direction  should  be  very  different 
from  that  provided. 

Notwithstanding  the  rather  obvious 
weaknesses  of  the  study,  it  is  to  be 
strongly  commended  to  teachers,  super- 
Tisors  and  principals.  It  offers  a  worth¬ 
while  challenge;  it  offers  a  plan  for  solu¬ 
tion  in  regular  classes  of  a  pressing  prob¬ 
lem;  there  is  a  good  bibliography,  an  ex¬ 
tended  appendix  which  provides  the  data 
for  immediate  employment  of  the  tech¬ 
nique  and  samples  of  the  material  to  be 
used.  The  careful  reader  will  not  fail  to 
note  that  where  failure  resulted  the  au¬ 
thor  attributed  it  largely  to  the  quality 
of  teaching.  The  average  teacher  knows 
little  other  than  “drill-drill-drill,”  regard¬ 
less  of  the  type  of  subject  matter.  Un¬ 
doubtedly  the  present  crisis  is  providing 
a  challenge  to  the  schools.  Dr.  Dansfield’s 
study  emphasizes  the  challenge  and  pro¬ 
vides  definite  help  on  the  positive  pro¬ 
gram. — O.  M.  Wilson,  Boston  University. 

Mathematics  and  the  College  Entrance 
Examination  Board.  By  Leslie  Harper 
Wkiteeraft.  Contributions  to  Education, 
.Vo.  557,  Teachers  College,  1933.  115  pp. 

The  study  has  as  its  purpose  the  deter¬ 
mination  of  the  influence  of  college  en¬ 
trance  examinations  upon  the  mathematics 
in  the  secondary  schools.  'Fhe  answer 
is  sought  through  change.s  in  text-books 
and  courses  of  study  in  algebra  and  geom- 
etiy,  and  through  questionnaire  returns 
from  teachers  of  secondary  mathematics 
and  college  professors.  The  preliminary 
discussion  refers  to  and  briefly  summar¬ 
izes  previous  studies.  Hi.story  of  the  Col¬ 
lege  Entrance  Board  Examinations  is 
given.  Data  are  given  showing  the  rapid 
growth  in  number  of  schools  participating 
in  these  examinations. 

.Vn  analysis  of  the  examination  ques¬ 
tions  used  from  1901  to  1930  in  algebra 
and  geometry  follows.  This  examination 
shows  in  considerable  detail  the  classifi¬ 
cation  of  examples  and  verbal  problems 
as  to  topics  or  processes.  This  careful 
examination  constitutes  the  chief  back¬ 
ground  for  comparison.  Tlie  analysis  of 
text-books  and  courses  of  study  shows 
that  changes  in  trend  follow  very  closely 
upon  changes  in  the  character  of  the  ex¬ 


amination  questions  put  out  by  the  Col¬ 
lege  Entrance  Board.  This  analysis  is 
supported  by  the  opinions  of  teachers  of 
secondary  mathematics  and  college  pro¬ 
fessors  of  education  and  mathematics. 

It  is  interesting  to  note  that  a  few 
educators  who  have  been  closely  associ¬ 
ated  with  the  work  of  the  College  En¬ 
trance  Board  commend  most  highly  the 
influence  of  the  Board  in  raising  stand¬ 
ards  and  determining  that  the  mathe¬ 
matics  in  the  secondary  schools  shall  be 
on  a  profitable  basis.  In  general,  high 
school  teachers  indicate  that  the  college 
entrance  examinations  have  had  little 
influence  upon  teaching.  This  would  seem, 
however,  to  be  a  defence  reaction,  since 
all  of  the  other  data  indicate  that  the 
courses  of  study  and  text-books  have  been 
practically  determined  by  college  entrance 
board  examinations.  Some  school  men 
condemn  this  influence,  quite  in  disagree¬ 
ment  with  those  who  commend  it.  They 
look  upon  the  board  examinations  as  for¬ 
mal,  narrowing  in  their  influence,  and 
tending  all  told  to  limit  the  value  of 
mathematics  in  high  school.  The  author 
appears  to  feel  certain  of  the  marked 
'nfluence  of  the  Board  upon  texts,  courses 
of  study,  and  teaching  of  mathematics  in 
the  secondary  schools.  He  seems  more  in¬ 
clined  to  consider  this  influence  detri¬ 
mental  than  advantageous. 

“'i'hey  have  permitted  little  freedom  in 
the  choice  of  materials.” 

“They  have  retarded  creative  work  in 
the  fleld  of  secondary  mathematics.” 

“'rhey  have  retarded  progress  In  the 
teaching  of  secondary  school  mathematics 
by  fixing  the  attention  upon  the  examina¬ 
tion.” 

On  the  other  hand,  “they  have  stimu¬ 
lated  better  teaching”  and  “they  have 
eliminated  much  obsolete  material.” 

The  study  does  not  impress  one  as  very 
significant.  It  is  a  library  and  question¬ 
naire  study,  quite  general,  and  appears 
to  fall  short  of  making  that  “contribu¬ 
tion  to  education”  which  one  expects  of  a 
doctor's  dissertation.  However,  it  will  be 
found  convenient  for  reference  by  those 
who  are  interested  in  the  work  of  the 
College  Entrance  Board  Examinations  in 
algebra  and  geometry. — G.  M.  Wilson. 
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